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1.0 DESCRIPTION 

This document describes the active Integrated circuits which are available 
for use at SSC-Downingtown. It consists of a table and an appendix; the 
table lists each device and its mnemonic and the appendix describes each 
device and gives TTL loading considerations. 

2.0 MNEMONIC 

Each Integrated circuit is identified by a mnemonic which consists of four 
characters. Table I lists by 8 digit part number the mnemonic for each device. 

3.0 LOADING 

Appendix I contains a description of each integrated circuit. The informa- 
tion on each device includes the logic symbol, package pin numbers, loading 
effect of each input pin and the driving capability of each output pin for 
digital devices. 

The loading values are based on a standard unit load defined below: 

LOW voltage level: unit load - 1.6 mA 0.4V 



HIGH voltage level: unit load 



60 uA <? 2.4V 



The driving capability for the output pins of TTL circuits is based upon 
the available current drive as listed in each device specification. It 
is Important to note that the drive at the LOW voltage level varies for 
certain types of devices. For Standard and High Speed TTL devices the 
listed drive capability is available at 0.4 volts. For Schottky devices 
the drive capability is available at 0.5 volts and for many of the memory 
devices the drive capability is at 0.45 volts. The main effect of having 
the drive specified at higher output LOW levels Is to lower the noise margin 
in the LOW state. The drive capabilities as given in Appendix I are maximum 
values based only upon D.C. parameters. 

The unit load may be different for each logic level. It is therefore 
necessary in some cases to specify two numbers for each Input and/or 
output. This is illustrated in Figure 1 for a hypothetical gate. 



2/1 
2/1 



30/10 



Figure 1. Loading Notation 
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TABLE 1 






For thi» example each input la equivalent to 2 unit loada at the 
HICH level and 1 load at the LOW level. The output can drive 30 
unit loads at the HIGH level and 10 unit loada at the LOW level. 
The total loading must always be examined for the HIGH and LOW 
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1447 3680 


MGIN 
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level conditions independently. 
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ROT1 
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1447 3698 


X4-N 
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For an open collector output (e.g. 7438), the high level unit 
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load number specifies the loading the output pin representa when 
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CRCl 
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SS-N 
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in the HIGH level and not the drive capability of the device. 
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Thia condition la indicated by the placement of an asterisk with 
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the drive capability in Appendix I. 
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4.0 THIS DOCUMENT IS NOT TO BE USED TO ORDER OR INTERCHANGE CHIP PART 
NUMBERS. A DEFECTIVE CHIP MUST BE REPLACED WITH ONE HAVING THE 
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T2-N 
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DC2N 


29,30 


1 




SAME PART NUMBER. Although two chips may appear similar, the 
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speed, loading and/or tolerance may affect the operation of the 
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1447 3730 AL-H 
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overall system. Commercial chip numbers are shown for reference 
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only, and should not be used as replacement as they may not meet 
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the required specifications. 
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5.0 THE CHIP PART NUMBERS SHOWN IN TABLE 1 SHOULD BE USED ONLY AS 
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REFERENCE. The mnemonics shown in Table 1 may not be the same 
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mnemonics used In the F.T. and R. schematics. 
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T3AH 


12 


1447 3789 


ENPN 
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6.0 The statement "inactive for new design", which appears on some of 




















the drawings in this book, is to be used for reference only. It 
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should not be interpreted to mean that the part number is obsolete. 
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These parts are available to the field and can be ordered from the 
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distribution center. 
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PART NUMBER 



1449 1039 
1449 1104 
1449 1112 
1449 1260 
1449 1278 
1449 1302 
1449 1310 
1449 1328 
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1449 2029 
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DR4N 
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RES. MOD. 
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FA24 

T2H0 

T2NN 

A715 

VCBN 
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0S5.0 

0S4.5 
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RS4N 
BTSN 
BDBD 
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T1HC 

LR04 

PG6N 
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S140 
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AN - ADDRESS INPUT 

C3 - CHIP SELECT INPUT 

DON . DATA OUTPUT 

ADDRESS ACCESS TIME 
CAA ± 70NS 



GND PIN 8 
VCC PIN 16 



^ 



^7 



1269 7348 

512x4 PROM/ROM TRI -STATE-ROT2 

16 PIN DIP 

(FOR REF. ONLY) 
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AO 
Al 

A2 

A3 

A4 
A5 

A6 
A7 
A8 


R0T2O 
CS 


DOl 

D02 
D03 

D04 


12 






6 






7 






4 






11 






3 




EACH INPUT 


10 


EACH OUTPUT 


1.35/0.25 


2 
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30/9 




9 












15 






14 











DTN JO C-7! 



ADDRESS ACCESS TIME 
tAA ± 70N? 
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EACH INPUT 
1.35/.25 



GND PIN 8 
VCC PIN 16 



5 


ROT 10 
AO 

Al 

A2 DOl 

A3 D02 
A4 D03 

A5 D( * 
A6 

A7 

CSl CS2 




6 
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12 
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11 
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10 


2 
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1 




15 









— n n 

13 I 14 



EACH OUTPUT 
30/9 



AN 
CSN 



ADDRESS INPUT 

CHIP SELECT INPUT 
(SEE NOTE 1) 



DON - DATA OUTPUT 



NOTE: 



1. IF ANY CHIP SELECT INPUT IS HIGH, THE CHIP 
IS DISABLED. 

IF BOTH CHIP SELECT INPUTS ARE LOW, THE CHIP 
IS IN THE READ MODE. 



1269 7496 
256 x 4 PROM/ROM TRI -STATE - R0T1 
16 PIN DIP 
(FOR REF. ONLY) 



ffTfr^ ."' 7 " 





EACH 
INPUT 
.33/. 25 










NUMBER 

2606 0475 








PAGC 

5 




D 






A* 
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SO 

SI 
S2 

CWE 


PR 
CRC10 
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EACH 


5 


8 


10 


12 


OUTPUT 

6/2.25 










11 


D 


ER 


13 
















1 


CLK 


CLR 










4 | 






GND PIN 7 
VCC PIN 14 
N.C. PIN 6 
N.C. PIN 9 




PR - PRESET INPUT 
SN - POLYNOMIAL SELECT INPUT 
CWE - CHECK WORD ENABLE 

D - DATA INPUT 
CU - CLOCK INPUT 
CLR - CLEAR INPUT 
Q - DATA OUTPUT 
ER - ERROR OUTPUT 
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CYCLIC REDUNDANCY GENERATOR /CHECKER - CRC1 j/'/*^ \^y^ 
9401 (FOR REF ONLY) / V^rO" V ^^S 
14 PIN DIP jf^K^ \^s4$' 
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v^ 



DTN SO 8-70 



CHE 

D 

CLK 

CLR 



2606 0475 



M<tK 



S0- 

Sl- 
S2- 



ROM 



CONTROL 
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11 
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> 16 BIT SHIFT REGISTER WITH FEEDBACK 



12 



->Q 



ERROR 
DETECTOR 



13 



->i ER 



POLYNOMIAL SELECT 



S2 


SI 


SO 


POLYNOMIAL 


REMARKS 


L 


L 


L 


x l6 +x 15 +x 2 n 


CRC - 16 


L 


L 


H 


X 16 +X l4 +XH 


CRC - 16 REVERSE 


L 


H 


L 


x 16 +x l5 +x l3 +x 7 +x 4 +x 2 +x+i 




L 


H 


H 


12 11 3 2 

X +X +X +X +X+1 


CRC - 12 


H 


L 


L 


x 8 +x 7 +x 5 +x 4 +x+i 




H 


L 


H 


x 8 n 


LRC - 8 


H 


H 


L 


x 16 +x 12 +x 5 +i 


CRC - CCITT 


H 


H 


H 


x 16 +x ll +x 4 +i 


CRC - CCITT REVERSE 
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CYCLIC REDUNDANCY GENERATOR /CHECKER 
9401 (FOR REF ONLY) 
14 PIN DIP 



CRC1 



P?TN 30 a-?Q 



^ 



PROPAGATION DELAY 
tpd 1 16HS » 



133 XU 



NOTE: 



Cod ♦ IS DEPEHDEHT UPON THE VALUE OF POLL-UP RESISTOR 
USED WITH AN OPEN COLLECTOR OUTPUT. 



EACH INPUT 
2.7/2.5 



CND PIN 7 
VCC PIN 14 



A'B - Y 



A B 


Y 


I. L 


H 


L H 


11 


H L 
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H H 


L 




B2CSO 



JLJbzcsi 



10 




BZCS2 



12 




11 



2U&2CS3 



*HIGH LEVEL LOAD 
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QUAD 2 INPUT NAND O.C. B2CS 
74S38 (FOR REF ONLY) 
14 PIN DIP 
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EACH OUTPUT 
*5/33 



PROPAGATION DELAY 
Tpo+ 22NS 
Tpd- 16.5 NS 



OTN 30 8-70 



EACH INPUT 
1/1 



CND 



'CC 



PIN 7. 
FIN 14 

XTb - C 



TRUTH TABLE 
A B c 
L L H 
L H H 
ff L H 
H H L 



10 



12 



13 



T2-0 D- 



T2-1 \> 



T2-2 



T2-3 



11 



1447 35IS 
2 INPUT NAND GATE T2-N 

7400 (FOR REF. ONLY) 
14 PIN DIP 



NO. 



2606 0475 



M 



rev" 



EACH OUTPUT 
13/9 



,A\U Hi !>•)'. 



NO. 



PROPAGATION DELAY 
Tpo+ 30NS 
Tpd- 23NS 



1 
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WEV 
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A - 

B ~ 


I 
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3 






2 








IZKoJ 


6 






4 


















\ 






5 
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EACH INPUT 
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EACH OUTPUT 


l/l 






15/9 




7 
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8 






IQ 








T2 «y 


11 






12 


















^ 






13 








TZMj 














CND PIN 








v cc PIN 


1* 












A *B 


- C 












TRUTH TABLE 












A B 


C 












L L 
L H 
H L 
H H 


L 
L 
L 
H 






1447 S524 














2 INPUT AND CATE T2AN 












7408 (FOR 


RZF. OSLY) 












1 


4 PIN DIP 







fllH ifriCT ''- 



PROPAGATION DELAY 
Tpo+ 22NS 
Tpo- IS. 5 MS 



BACH INPUT 
1/1 



CND 


PIN 7 


cc 


PIN 14 


A 


- B 


TRUTH TABLE 


A 


B 


L 


H 


H 


L 






ii 



13 



J ">> i 



t£ 



Tl-4- 



TI-5 



10 



>-* 



Ma 



2G06 0415:: 



PG 

rIv* 



io i 



BACH OUTPUT 
!5/» 



1447 3532 
HEX INVEOTER Tl-W 

7404 (FOX KEF. ONLY) 
14- PIN DIP 



PROPAGATION DELAY 
Tpo+ 22 NS 
TPO- I6.S NS 



NO. 
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A BCD 
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L 
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H 
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H 


L 


H 


H 
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H 
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13 
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EACH INPUT 




EACH OUTPUT 
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8 






9 












73-./ 
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11 












OMD PIN 7 
Vg, PIN 14 







1447 3540 
3 INPUT NAND GATE T3-N 

7410 (FOR RZF. ONLY) 

14 Plkl DIP 



PROPAGATION DELAY 
TPo-f I6N3 
Tpo- I4-.5MS 



EACH INPUT 

1.33/1.25 



GND PIN 7 
'CO **» 



A .B .C 



A BCD 



13 



NO. 
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12 
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"N 


4 
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T3AHO, 
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EACH OUTPUT 

30/13,5 
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L 
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L 
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3 INPUT AND GATE T3AH 


L 


H 


L 


L 


74H11 (FOR R2F. ONLY) 


L 


H 


H 


L 


14 PIN DIP 


H 


L 


L 


L 




H 


L 


H 


L 




H 


H 


L 


L 




H 


H 


H 


H 






11 M "" ■■» > ■ 





PROPAGATION 
Tpo* 22NS 
TPD- 163 MS 

EACH INPUT 
1/1 

GND PIN 7 

v cc PTN M 


DELAY 

A * 






NO. 

2GOG 04"75 






PROPAGATION OEUAY 




-J 
ONLY) 


NO. 

2G06 D47S 






i 


PO 

13 


Tf»o+ 24 NS 
Tf»o- 20.5 NS 




14 






D 


ttv 

X) 














n 2 


\ *_E 

T4-oy 


EACH OUTPUT 
15/3 


OUTPUT 
IS/9 




c * 


A XI 






o 12 




„ 5 






c ... l 




- 2 1 

12 




D 2 




T6-o7~ 




EACH INPUT , 

t fi F. J 




* 4 




^\ 8 


G 5 






T4--i^r 


6 




13 


H ■ 




14-47 35 65 

NPUT NAKD GATE T4.-N 

7420 (FOR RSF. 0.!LV 
14 PIN DIP 






• E 

4 1 


GND PIN 7 

Vcc F1H14 


J 




A «B »C • D .E -F .G .H ■ 




A'B.C .D 
ABODE 


NOTES: 




L L L L H 
L L L H H 
L L H L H 
L L H H H 
L H L L H 
L H L H H 
L H H L H 
L H H H H 
H L L I H 
H L L H H 
H L H L H 
H L H H H 
H H L L H 
II H L H H 
H H H L H 

H H H K L 








1. PINS 9, 10AND 13 AR£ NOT CONNECTED. 

1447 3573 
8 input nand gate t8-n 
7430 (for, ref. 
14 PIU DIP 







TnoT 



PROPAGATION OCLAY 
Tf>d+ Z6HS R L «l33-n_ 
Tpo- 2.1 NS 

NOTE: TPD+ J5 DEPENDENT UPON THE VALUE. O 



2G06 Q4l^ 



PO 



15 



ReV 



>F PULL- 
UP RESISTOR. USED WITH AU OPEW COLLECTOR 
OUTPUT- 



EACH 1HPUT 
1/1 



IV 

B2CI/ 



. l 




B 7 


B2CO 










4 


-< 


5 


B2CI 






9 






10 


B2C2 










12 




13 


B2C3 



> 



EACH OUTPUT 
*1.7/27 



B2C3 / 



li 



LOGIC EQUATION AB « Y 
•HICH LEVEL LOAD 



A B Y 



1447 3581 



L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



QUAD 2 INPUT NAND OPEN COLLECTOR BUFFER B2CN 
• 7438 (FOK RtF CNLY) 
14- PIN DIP 



V CC PIH 14 



GROUND PIN 7 



rss 



PROROGATION DELAY 
TPD + 22 NS 
TPD - 16.5 NS 



EACH INPUT 
l/l 



A B C D - E 



* 


i 






2 




(J 


4 


B4--0 




5 


D 


9 






10 










12 


B4--I 




13 



NCl 



>- 



EG06 047S 



P6 



16 



REV 



EACH OUTPUT 
30/27 



1447 3599 
DUAL 4 INPUT NAND SUFFER B4-N 

7440 (FCR REF. CNLY) 

14 PIN DIP 



V CC -PIN 14 
GROUND- PIN 7 



PROP AG AT I ON DELAY FROM CLOCK 

t pd - : 43ns 

2/1 -± 



l/i 



PRE 

■D Q 

DF-O 



2/2 2- 

3/2 -L 



jQ. 



CLK Q 
C 



bP- 



2/1 



\o 



3/2-15- 



r 




EACH OUTPUT 
15/9 





6 




l/l \z 


PRE 

D Q 

[>F-I 


9 






Off) 11 


CLK Q 
CLR 


# 







TRUTH TABLE 



INPUTS 



FEE SET CLEAR ClCCg P 



L 
H 
L 
H 
H 
H 



X X 
X X 
X X 

t H 

t L 

_k_X_ 



OUTPU Tg 



H L 

L H 

H* H* 

H L 



note: 
t b transition from low to high level 
q0= the level of q before the indicated input con- 
ditions were established, 
toggle: each output changer to thf complement of 
its previous level on each active transition 
of the clock 
* this configuration is nonstable-, it will not per- 
sist when preset and clear inputs return to 
inactive (high) level. 



Y 



GND PIN 7 



l CC 



PIN 14 



1447 3S07 
DUAL D EDGE TRIGGERED FF DF-N 

74 74 (FOR R£.f. CNU) 

14 PIV4 DIP 



PROPAGATION DELAY 
TPD+ :28^s 
TPD- :43hs 



2/2 

l/l -^ 

2/2 ,3 

■/• 
2/2 

I/' 



2/2 



IO 



TRUTH TABLE 


INPUTS 


OUTPUTS 


CLEAR CLOCK J K 


a is 


L XXX 

h _n_ l L 

H -TL_ HL 
H _TL_ LH 
H _TL_ HH 


L H 

Qo ^> 

H L 

L H 

TOGGLE 



J 



NO, 



2GOS 0475 




8 


J Q 

JF-I 
CLK 

K O 
CLR ^ 


5 


9 c 




II 


G 







15/9 



15/9 



15/9 



15/9 



PG 



18 



REV 



GND PIN 7 
Vcc P,N ,4 



NOTE*. 
I. -J-L. =MIGH LEVEL PULSE *> DATA INPUTS SHOULD BE 
HELD CONSTANT WHILE CLOCK IS HIGH'j DATA IS 
TRANSFERRED TO OUTPUT ON THE FALLING cLDGE 
OF THE PULSE. 

Qo= THE LEVEL OF Q BEFORE THE INDICATED INPUT 
CONDITIONS WERE ESTABLISHED 

TOGGLE : EACH OUTPUT CHANGES TO THE COMPLE- 
MENT OF ITS PREVIOUS LEVEL ON EACH ACTIVE 
TRANSITION (PULSE) OF THE CLOCK. 
1447 3615 
DUAL J K FLIP FLOP JF-N 
74 I O 7 (FOR KEF. ONLY) 
14- PIN DIP 



PROPAGATION DELAY FROM CLOCK 
TPD+ .* 13 *S 
7PD- : 22 ns 

2.7/1.25 — 1 



NO. 



2&OG 04 75 



PS 



19 



PEV 



I. 35/1.25 ~ £ - 
2.7/2.50-^- 



PRE 
D Q 

DFHO 

CLK 5 

CLR 



4.0/2.50 



10 



.2.70/1.25- 
1.35/1.25—^ 



2.7o/2-50- LL - 
4.0/2.50-^- 



A. 



EACH OUTPUT 30/13.5 



PRE 

D Q 

DFH1 

CLK G. 

CLR 

Z5^ 





INPUTS 


OUTPUTS 


PRESET CLEAR CLOCK D 


Q CS 


L H X 


X 


H L 


H L X 


X 


L „ H, 


L L X 


X 


M* H* 


H H \ 


H 


M L 


H H t 


L 


L H 


H H L 


X 


QO SO 



\»! 



note: 

fs TRANSITION PROM LOW TO HIGH LEVEL 
aO»THE LEVEL OF O BEP3PE THE. INDICATED INPUT CON- 
DITIONS WERE ESTABLISHED. 
TOGGLE: EACH OUTPUT CHANGES TO THE. COMPLEMENT 
OF ITS PREVIOUS LEVEL ON EACH ACTIVE TRANSITION 
OF THE CLOCK- 

THIS CONFIGURATION IS NONSTABLE; IT WILL NOT 
PERSIST WHEN PRESET AND CLEAR INPUTS RETURN 
TO THEIR INACTIVE, (h IGh) LEVEL. 

1 447 3623 
DUAL DTRIGGFPED FF DFHN 
74 H 74 (t'CR REF. ONLY) 

14 PIN DIP 



* 



GND PIN 7 
V cc PIN 14 



PROPAGATION DELAY 
TPD+ ISNS 
TPD- 14.5 NS 



EACH INPUT 
2.7 / 2.5 



10 
12 
13 



GND PIH 7 

v cc PD,W 



A.B .C .D 



B4H0/ 




B4H1 



1447 3631 
DUAL 4 INPUT KAKD BUFrEr. B4HN 
74H40 (FCk R£F. ONLY) 
\* PIN DIP 



w. 



2<SO€ 0475 



PO 



20 



mr 



EACH OUTPUT 
39/33.5 



L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 


L 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


U 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 



PROPAGATION DELAY 
tpri+14na 



EACH 

INPUT 

6.35/1.25 



GND 1'IN 7 
Vcc PIN 14 



NOTE: A TOTAL OK 2 741160 

EXPANDERS MAY BE CONNECTED 



a .b-k: .D+E .F .G+H.I - K 



2606 0475 



21 



rcv 
D 




1447 3649 
2X2X2X3 & OR INVERT - T24H 
74H53 (FOR REF ONLY) 
14 PIN DIP 




■>aaK^..«i 



OTN 30 8-70 



PROPAGATION DELAY 
tpd±14m 



EACH INPUT 
1.35/1.25 



A.B.C«D+E-F«G.H - J 



GROUND - PIN 7 
Vcc - PIN 14 



1447 3656 
4 INPUT 2 WIDE AND OR INVERT 
74H55 (FOR REF ONLY) 
14 PIN DIP 



2606 0475 
mac 



ftSv 



22 




J 30/13.5 



T42H 



\M 



0*& 



pofc 



\ifc£i 



Z%&2- 



-C% J 



OTH >0 B-70 



An 
CS 
Din 
DOn 

HE 



ADDRESS INPUT 
CHIP SELECT INPUT 
DATA INPUT 
DATA OUTPUT 
WRITE ENABLE INPUT 



NO. 



2&CG 04-15 



SEE NOTE 1 



PG 



23 



REV 

D 



ADDRESS ACCESS TIME t A* t60ns 



EACfa INPUT 




EACH OUTPUT 
*l/9 



♦HIGH LEVEL LOAD 



V CC PIN l6 

GROUND PIN 8 

NOTE 1. IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NETIHZR READS OR WRITES. 
IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL RKAD OR WRITE 
DEPENDING ON THE WRITE ENABLE PIN. WRITE ENABLE LOW ALLOWS THE 
CHIP TO WRITE. WRITE ENABLE FICR ALLOWS THE CHIP TO READ. 

1447 3672 
16x4 RANDOM ACCESS MEMORY RW02 
3101 (FOR REFERENCE ONLY) 
16 PIN DIP 



\h 



NOT 



AW AOORESS INPUT 

CSM CHIP SELECT INPUT- SEE NOTE I 

DON DATA OUTPUT 

ADDRESS ACCE55 TIME-* A* +COnS 



2606 0475" 



PG 



24 



REV 



EACH INPUT 
l/l 



5- 
6- 
7- 
4- 
3- 
2- 
I- 
IS- 

13- 
14- 



AO 
Al 
A2 

A? 
A4 



DO I 
D02 
D03 



A5 
A6 
A7 
CS» CS2 

_9 V 



-12 

-II 

-10 

D04J 9 

M6IO 



EACH OUTPUT 
*l/9 



* HIGH LEVEL LOAD 



NOTES 
I. IF ANY CHIP SELECT INPUT IS HIGH , THE CHIP IS DISABLED 
IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP IS IN 
THE READ MODE. 

1447 3680 
256x4 READ ONLY MEMORY MGIN 
HROM - 1024 (FOR REFERENCE ONLY) 
16 PIN DIP 



'CC 



PIN 16 



GROUND PIN 8 



PROPAGATION DELAY 



EACH INPUT 1/1 



TRUTH TABLE 

A B S_ 

L .1 L 

L H H 
H L H 
H H L 



CROUND PIN 7 



12 



13 



w 



2<2>OG 041S 



P6 



25 



REV 



?=3 




X4--0 



£> 



EiCH OUTPUT IS/ 9 




X4-2 




11 



'X4-3. 



14*7 3698 
QUAD 2 IHPltt EXCLUSIVE-OR X4-Ki 
7486 (FOR REF. ONLY) 
I* PiN DIP 



'2GQg 0475 



PO 



26 



JOT 



1/1 

2/2 



:±g> 



— i — n 



6 

— 15/9 



1_ 



15/19 




Notes s 

1* Pin* 2,8^12 & 13 have no Internal connection. 

2. At and A2 are negative edge-triggered logic inputs and will trigger the one 
•hot when either or both go to logical with fi at logical 1. 

3. B Is a positive Schmitt-trigger input for slow edges or level detection and 
will trigger the one shot when B goes to logical 1 with either Al or A2 at 
logical (see truth table, Table I ). 

4. External timing capacitor may be connected between pin 10 (positive) and 
pin 11. 

5. To use the internal timing resistor (2K nominal), connect pin 9 to pin 14. 

6. To obtain variable pulse width, connect external variable resistor between 
pin 9 and pin 14. No external current limiting is needed. 

7. For accurate repeatable pulse widths, connect an external resistor between 
pin 11 and pin 14 with pin 9 open-circuit. 

&. WHEH USING EXTERNAL TIMING CAPACITANCE WITHIN THE RANfiC 

IOPK TO IO0F, AND TIMING RESISTANCE WITHIN THE RANGE. 2KA. TO 
30K.a_ ( THE PULSE WIDTH ISDEFIWED BY TW ((JUT)* C t R-j-I^ 2 



GWD Pjn 7 



14-47 570G 
M0N05TABLE MULTIVIBRATOR SS-W 
74.121 (FOR REF ONLY) 
14 PIN DIP 



NO. 



260<S 0475 



PG 



27 



Rev 



TRUTH TABLE 



INPUTS 



A I A 2 B 



X 

L 
X 
H 
i 



H 
H 
L 
X 
H 



H H 



OUTPUTS 



Q 



L H 

L H 

L H 

L H 



notes: 
m«high level voltage 
l- low level voltage 
x= irrelevant 

f = TRANSITION FROM LOW TO HIGH LEVEL 
*= TRANSITION FROM HIGH TO LOW LEVEL 
_n_= ONE HIGH LEVEL PULSE 
— ONE LOW LEVEL PULSE 



^4 



I44~7 370& 
MONOSTABL.E MULTIVIBRATOR SS-N 

"74 I 2L I (FOR REF. ONLY) 



no. 



ADDRESS 



EACH INPUT 1/1 



(THOSE 2G tl5) 
KNMLCt 



^£> 



TAUTH^EU 



*0O«CM 
IWUTS 


DATA INPUTS 


STROBC 


CHJTWT 


■ A 


CO CI CI C3 


a 


Y 


X X 
L L 
L L 
L M 

L M 
H L 
H L 
H H 
H H 


X X X X 
L X X X 
H X X X 
X L X X 
X H . X X 
X x' I X 
X X M X 
X X X t 
X X X H 


H 


t 
I 
.H 
L 
N 
L 
H 
L. 
H 



ZGOG 0475 






28 



OUTPUT 

tv - 15/9 




ICO 
1C1 
1C2 
1C3 



NUMBERS Id PARENTHESIS 
INDICATE PIN NUMBERS 



GROUND PIN 8 



• * * — i fcvwu A «m4 • m* c«imfH«M to fcoth 



144*7 3714- 
DUAL A BIT DATA SEL. S^-N 

74153 (FOR REF. ONLY) 
" 16 PIN DIP 



10 
11 
12 



2G 1G 



2C0 
2C1 
2C2 
2C3 



S4--0 

1Y 
2Y 



14 



NO. 



2GC6 0475 



M 



LOGIC 
SYMBOL 



E"A.CW 
INPUT 

'/I 



IS 



JiL 



13 



1G 
1C 
2C 

CJ2G 
B 



DC20 lTO > 
in 3 



1Y2 
1Y3 
2Y0 
2Y1 
2Y2 
2Y3 



29 



REV 



D 



output 

IS/D 



10 



11 



12 



truth MblM CH • high lev.l, L - low l.vel, X - irr«l«v.nt) 

2-L1OT-TO-4-LINE DECODER OR 1-LINE-T0-4-LINE DEMULTIPLEXER 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


IYO 


IYI IY? 


m 


B A 


IG 


1C 


X x 


11 


X 


It 


ii a 


a 


L L 


L 


B 


L 


B B 


B 


L H 


L 


B 


B 


L B 


B 


B L 


L 


B 


H 


B L 


B 


H B 


L 


B 


B 


B B 


L 


X X 


X 


L 


11 


B II 


B 



INPUTS 


OUTPUTS 


SELECT 


STROBE 


DATA 


2Y0 2Y1 2Y2 2Y3 


B A 


2C 


2C 


Jf X 


11 


X 


11 H H 11 


L L 


L 


L 


L B B B 


I B 


L 


L 


B L B B 


B E 


L 


L 


B B L B 


B B 


L 


L 


H B B L 


X X 


X 


B 


B H B B 



3-LTNE-TO-8-LINE DECODER TO l-LE»'E-T0-8-LINE DEMULTIPLEXER 



Vcc P'N JO 
<5ND P/N 8 



^ 



INPUTS 




OUTPUTS 


(4) 
IYO 


(5) 
1Y1 


(6) (7) 
1Y2 1Y3 


SELECT 


STROBE 
OR DATA 


(0) 
2Y0 


(1) (2) (3) 
LY1 2Y2 2Y3 


C* 


B A 


G* 


a 


x r 


1 " H '" 


11 


n h u 


H 


H 


H H 


L 


i t 


I 


L 


B B B 


B 


H 


B B 


r. 


L B 


L 


H 


L B B 


fl 


H 


B B 


i. 


B L 


L 


B 


H L B 


B 


B 


B B 


i. 


B B 


L 


H 


B B L 


B 


B 


B B 


B 


L L 


L 


11 


H B B 


L 


B 


B B 


B 


L B 


L 


11 


B B B 


B 


L 


11 B 


II 


H L 


L 


11 


11 II li 


11 


11 


L U 


H 


I! H 


L 


H 


H H H 


H 


11 


B L 



C«--lnput» 1C and 2C connected Jo.y-tiier 

tG^innuts IG and 2G connected uv.i'ihiji." IV. 7 3722 _._.. , t nTM _-„ 

lp * w " u ' UUAL 2 Ll;.:'.-TO-A-LINK DECODLR DiMUX, DCZH 16 PIN DTP 

74155 (FOR REF. ONLY) • 



STROBE 
10 



DATA 
1C 




SELECT 
B 
EACH INPUT 
l/l 



^> 



■o 



SELECT ,13 
A — — 



^> 



o 



ff£> 



■^=0^ 



DWA 
2C 



15 



STROBE 14 
2G ' 



]*> 



;£> 



t£> 



: t£> 



-zO 



NO. 

26Qg Q475 



10 



—O^ 



s - 



w 



30 



rW 



OUTPUT 
IYO 



OUTPUT 

m 



OUTPUT 
1Y2 



EACH OUTPUT 



OUTPUT 
1Y3 



OUTPUT 
2Y0 



OUTPUT 
2Y1 



OUTPUT 
2Y2 



OUTFUT 
2Y3 



S/» 



fte** 



1447 3722 

DUAL 2-LTNE-TO-4-LTN* DECODER DEMUX. DC2N 
• 74155 (FOR REF. ONLY) 
16 PtW DIP 



*cc P1N 16 

GROUND PIN 8 



tS5T 



7.GOG 0475 



P6 



31 



REV 



LOGIC SYMBOL 




n.7/9 



* HIGH LEVEL LOAD 



^ 



f447 37 3 O 
4 BIT ARITHMETIC LOGIC AL-KJ 

74181 (FOR REF. ONLY) 
24 PIW DIP 



2606 0475 



BIT 



32 



TKJTH TABLE, ACTIVE HIGH DATA (POSITIVE LOGIC) 



SELECTION 
S 3 S 2 S l S 



L 


L " 


L 


L 


F-A 


L 


L 


L 


fl 


F-A+B 


L 


L 


B 


L 


F-AB 


L 


L 


B 


B 


F-0 


L 


B 


.L 


L 


F-AB 


L 


B 


L 


B 


F=B 


L 


B 


B 


L 


F-A© 


L 


H 


B 


B 


F-AB 


B 


L 


L 


L 


F-A+B 


B 


L 


L 


H 


F=A(±) 


B 


L 


B 


L 


F-B 


B 


L 


B 


H 


F-AB 


B 


B 


L 


L 


F«l 


B 


B 


L 


B 


F-A+B 


B 
B 


B 
B 


B 
fl 


L 
B 


F-A+B 
F-A 



ACTIVE BIGB DATA 



M-B 

LOGIC 
FUNCTIONS 



H-L » ARITHMETIC OPERATIONS 



C «H 



F-A 

F-A+B 
F-A+B 
F-MINUS 1 (2' 8 COMPL) 
f«A PLUS AB 

f«(a+b) plus AB 

F«A MINUS B MINUS I 
F-AB MINUS 1 
F-A PLUS AB 
F-A PLUS B 
F«(A+ B) PLUS AB 
F-AB MINUS 1 
F«A PLUS A* 
F-(A+B) PLUS A 
F°(A+3) PLUS A 
F-A MINUS 1 



C «L 
n 



F-A PLUS 1 

F«(A+B) PLUS 1 

F-(A+B) PLUS 1 

F=ZERO 

F-A PLUS AB PLUS 1 

F-(A+B) PLUS AB PLUS 1 

f«A MINUS B 
F=AB 

F-A PLUS AB PLUS 1 

F-A PLUS B PLUS 1 

F-U+B) PLUS AB PLUS I 

F-AB 

F-A PLUS A PLUS 1 

F- (A+B) PLUS A PLUS I 

F-U+B) ILUS A PLUS 1 

F-A 



*E*ch bit lr shifted to the next more significant position. 



144-7 3730 
4 BIT ARITHMETIC LOGIC AL"N 

74181 (FOR REF. ONLY) 

24 PIN DIP 



*»-*■ 




LOC»IC SYMBOL 



wr 



2<2> OG Q47 5 




EACH INPUT l/l 




34 



rEv" 



EACH OUTPUT 15/s 



TRUTH TABLE 



INPUTS 


OUTPUTS 


CLEAR 


PE 


CLOCK 


SERIAL 


PARALLEL 


Q& Ql Q2 QB Q3 


K~ 


PO PI 92 P3 


L 
H 

H 
H 
H 
H 

H 


X 

L 
H 
H 
H 
H 
H 


X 
\ 

L 
t 

f 


X X 
X X 
X X 

L H 
L L 
H H 
H L 


X X XX 

1 2£ 
X X XX 
X X XX 
X X XX 
XX XX 
X X X X 


L L. L L H 
12 3 _3_ 

QOa-QIcl Q2a.Q3ft<Q3o- 

aOa, 60a. QJ N Q*K Q2W 

L QON QIN Q2N Q2M 

H (SON QINQ2NQ2U 

QON QON QIN Q2KIC2N 



H« HIGH LEVEL (STEADY STATE) 

LsLOlV LEVEL (STEADY STATE) 

X* IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS) 

+ = TRANSITION FROM LOW TO HIGH LEVEL. 

O, I , 2, 3= THE LEVEL OF STEADY STATE INPUT AT PO, PI, 

P2, OR P3, RESPECTIVELY 
GOa., Qlou. Q2a,»Q3a^ THE LEVEL OF QO, Q\ , Q2 C? Q3, 

RESPECTIVELY, BEFORE THE INDICATED 
STEADY STATE INPUT CONDITIONS 
WERE ESTABLISHED 
QON v QIN. Q2M » THE LEVEL OF QO, Q I 5 OR Q2, 

RESPECTIVELY, BEFORE THE MOST RECEUT 
TRANSITION OF THE CLOCK 

1447 3755 
4 &IT SHIFT REGISTER SR4N 

74135 (FOR REF. ONLY) 



'JU "■ ■ ■"■ '"'i" 1 




* 



SERIAL, 
INPUTS^ 



4>j 



GND PIN 8 
Ycc PIN 16 



1447 5755 
4 BIT SHIFT REGISTER SR4M 

74195 (FOR REF. ONLY) 

IG PIN DIP 



LOGIC SYMBOL 



NO. 



2 GOG 047S* 



^ 



l/l 
l/l 

l/l 
l/l 

2/2 
l/l 
2/2 



TERMINAL IDENTIFIERS 



IP 



PE CR40 
PO 



PI 

P2 

P3 

CLK 

CEP 

CET 

C 



Ql 
02 

Q: 

TC 



JF 



?S5" 



36 



RET" 



14- 



12l 



12. 



11 



EACH OUTPUT IS/9 



15 



PE 

POjPI^P^PS 

ENABLE P 
ENABLE T 
CLOCK 
CLEAR 
00,01,0^03 
TC 



TRUTH TABLE 



PARALLEL ENABLE (ACTIVE LOW) INPUT 

PARALLEL INPUT 

COUNT ENABLE INPUT 

COUNT ENABLE INPUT 

CLOCK(ACTIVE HIGH GOING EDGE) INPUT 

MASTER RESET (ACTIVE LOW) INPUT 

PARALLEL OUTPUT 

CARRY OUTPUT 



MODE SELECTION 



PE 


ENABLE P 


ENABLE T 


MODE 


H 
H 
H 
H 


L 
L 
H 
H 


L 
H 
L 
H 


NO CHANGE 

NO CHANGE 

NO CHANGE 

COUNT 



COUNT 


OUTPUT 


03 


02 


01 


QO 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


6 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


II 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 



TC - ENABLE T-QA-QB-QO CD 



H - HIGH VOLTAGE LEVEL 
L » LOW VOLTAGE LEVEL 



SYNCHRONOUS 
<SWE> PfN a 
V cc PIN |& 



1447 3771 
4 BIT BIMARY COUNTER 

74161 (FOR REF. ONLY) 

16 Pm dip 



CR4N 



•9*+ 



ViPE 



l/l po -2- 



l/l P2 



P3 



H> 



Ho. 

' 2 60S 04 75 



~r^T* 






l/l PI -4 

?/2 ClK-2 [>- 



l/l CLR -I J> 

l/i CEP ' ^ 

i/ZCET 



l/i CEP ( — \ 



O 



:^ 



:^> 



> 



: — s 3>i-^ 



^ 



:^ 



P^3>^ 



:SS 



s 



t> 



sd>< 



=S 



T 



TO 



37 



REV 



14 






13 



QO 



Ql 



EACH OUTPUT 
15/9 



12 



Q2 



> « 



_vl 



r 



C7 



11 



■6»3 



15 



TC 






1447 3771 
SYK/CWROWOUS A E(T BINARY COUHT&& CR4N 

74161 (FOR REF. ONLY) 

\a> Pm dip 



MO. 



2G>06 0475 



?G 



38 



|REV 

P 



•/«,--£< 



2/2 -< 




EACH OUTPUT 15/9 



I44T 37fi9 
.MUORITY ENCODER ENiPN 

7414& (FOR REF. ONLY) 

IG Pin D/p 



"■^ ' "fr *' w 




Vl 5 

ENABLE H-- 
INPUT 



TRUTH TABLE 



^PRIORITY INPUTS 






1447 3789 
PRIORITY ENCOOER ENPN 

74148 (FOR REF. ONLY) 

16 PIN DIP 



INPUTS 


OUTPUTS 


El 01234567 


OS Ac A| A 2 EO 


H XXXXXXXX 


ri H H H H 


L HHHHHHHH 


H H H H L 


L XXXXXXXL 


L L L L H 


L XXXXXXLH 


L H L L H 


L XXXXXLHH 


L L H L H 


L XXXXLHHH 


L H H L H 


L XXXLHHHH 


L L L H H 


L XXLHHHHH 


L H L H H 


L XLHHHHHH 


L L H H H 


L L H HH H HHH 


L H H H H 



V cc PIN 16 
GROUND PIN 8 



H HiGH VOLTAGE LEVEL 
L LOW VOLTAGE LEVEL 



X IRRELEVANT 



,. ■'> ■ ■ «W l 



Na 
2<2>C6 0475 



w 



40 



REV 



LOGIC SYMBOL 



EACH INPUT 
1/1 



2 


S2- 







3 


IB lY 
2 A 

2B 2 Y 
3A 

3B 3y 
4A 

4B 4y 
S S 


4 


5 




6 


7 


II 




IO 


S 


14 




13 


XT. 






15 
1 


•V 







EACH OUTPUT 
15/9 



TRUTH TABLE 



— — — — •< 
CONDITION 


STROBE 


SELECT 


INPUTS 


OUTPUT 


G 


s 


NA 


NB 


NY 


i 


M 


X 


X 


X 


L 


2 


L 


H 


X 


L 


L 


3 


L 


H 


X 


H 


M 


4 


L 


L 


L 


X 


L 


5 


L 


L 


H 


X 


H 



H»=HIGH VOLTAGE. LEVEL', L= LOW VOLTAGE LEVEL} 
X- IRRELEVANT (H OR L)', N=I,2 J 30R4 

1447 3797 
DATA SEL/MUX 4X2L-IL S2-N 

741 57 (FOR REF. ONLY) . 

IG PIN DIP 



NO. 



2.GOG 04-75 



ALL INPUTS l/l 
MULTIPLEXER INPUTS 



PG 



41 



REV 



SELECT 
INPUT 

S 




V cc PIN 16 
GROUND PIN 8 






MULTIPLEXER OUTPUTS 

POSITIVE LOGIC: NY = 6 (wb-s+na-s) 
N» I, 2, 3, OR 4 



1447 3797 
DATA SEL/MUX 4-XSL-IL S2-N 

741 5 7 (KIR REK. UNLY) 

1(2) PIN DIP 



GND PIN 12 
Vcc PIN 5 



LOGIC SYMBOL 



16 








4 


M FA 40 

B3 S1 
B2 S2 
Bl S3 
A4 s4 
A3 C4 
A2 

Al 

CO 


9 


7 


6 


11 


2 


1 


15 


3 


14 


8 




10 












13 





1447 4316 
4 BIT BINARY FULL ADDER 
7483 (FOR REF ONLY) 
16 PIN DIP 



2606 0475 



HMS* 



42 




OTI* 30 8-70 






2606 0475 











TRUTH TABLE 










INPUT 


OUTPUT 






WHEN / 

c o"° / 
/ c 2 -o 


WHEN 

c o- 


1 yS 

c 2 -i 


X 


/ 3 


/ 4 




X 


A 


/ 4 


K 


K 


Z */ 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


H 
L 


H 
L 


L 
H 


L 
L 


L 
L 


H 


L 


H 


H 


L 


H 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


L 


H 


L 


H 


H 


L 


II 


H 


L 


L 


L 


H 


H 


H 


H 
L 


L 
H 
H 


L 
L 
H 


I 
H 


11 

L 


11 
H 


L 
H 


11 
L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


I 


L 


H 


H 


H 


L 


H 


L 


L 


H 


H 


L 


H 


L 


L 


H 


H 
II 
H 


L 
II 


L 


H 


H 


L 


H 


1! 


L 


II 


I. 


II 


I, 


II 


II 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 



NOTES: INPUTS CONDITIONS AT A , A., B , B 6. C Q ARE USED TO DETERMINE 

OUTPUTS S 6. S_, 6. THE VALUE OF INTERVAL CARRY C-. THE VALUES 

AT C 2 , Aj, A 4 , & B 4 ARE THEN USED TO DETERMINE OUTPUTS S-, S. 
& C, 



V 



1447 4316 
4 BIT BINARY FULL ADDER - FA4N 
7483 (FOR REF ONLY) 
16 PIN DTP 



43 



OIN 30 6-70 



A,B,C,D • SELECT INPUTS 

S - STROBE INPUT 
ED-W15 - DATA INPUTS 



CND PIN 12 
Vcc PIN 24 



LOGIC SYMBOL 





1447 4324 
1 OF 16 DATA SELECTOR - S16N 
74150 (FOR REF ONLY) 
24 PIN DIP 



2606 0475 



Must 



44 



THRUTH TABLE 



sMcr 

INPUTS 


STROBE 


W 


A B 


C 


D 


S 


X X 

L L 
L L 
L L 
L L 


X 

L 
L 
H 
H 


X 

L 
H 
L 
H 


H 
L 
L 
L 
L 


H 
EO 

■si 

eT 

E3 


L H 


L 


L 


L 


E4 


L H 


L 


H 


L 


E5 


L H 


H 


L 


L 


E6 


L H 
H L 
H L 


H 
L 
L 


H 
L 
H 


L 
L 
L 


E7 
E8 

e5 


H L 


H 


L 


L 


ao 


H L 


H 


H 


L 


Ell 


H H 


L 


L 


L 


E12 


H H 


L 


H 


L 


ei: 


H H 


H 


L 


L E14 


H H 


H 


H 


L £15 



QXH 30 B-7C 



•ATA 
■WW 



2606 0475 




MOE 



45 



fT TH . 




POSITIVE LOGIC 



W«S (ABCt E +A BCD E^ A B C D E n ^A BCD E^+A B C P E,+A BCD E^+A B C D E fi 

+A B C D E,+A BCD E^A BCD E g +A BCD E 1Q +A BCD E u +A BCD E 12 +A ® C D E 13 



+A B C D E^+A BCD E^) 



V 



1447 4324 

1 OF 16 DATA SELECTOR 

74150 (FOR REF ONLY) 
24 PIN DIP 



S16N 



HIGH LEVEL DRIVE 



LOU LEVEL LOAD 



pull-up 



237 



142.00 



14.01 



639 



52.66 



5.20 



TERMINATE 



38.35 



13.42 



NUMMft 



2606 0475 





RESISTANCE 
(25°C) 


MAX OPERATING 

POWER DISSIPATION 

(70°C) 


Rl, R2, R3, 
R4, Rll, R12 


402 ± 2% 


125 MW 


R5, R6, R7, 
R8, R9, RIO 


237 ± 21 


250 m 



1447 5396 
RESISTOR MODULE 



MM 



46 




tsMr 



^ff*i.,jQ a-7o 



ADDRESS ACCESS TIME tA*t60r\S 



NO, 



2 60S OA-15 



PG 



47 



REV 



EACH INPUT l/o.S 




OUTPUT *fr t/«3 



?n^Y 



*HIGH LEVEL LOAD 



CS CHIP SELECT INPUT SEE NOTE 1 



00 
01 

WE 



DATA OUTPUT 
DATA INPUT 

JRTTE ENABLE iriPUT 



CROUND PIN 8 



14-47 659*5 
256X1 RANDOM ACCESS MLHORY RFEM 
3107A (FOR REF. ONLY) 
\Q> PIN DIP 



N* 



NOTE 1. IF ANY CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER READS NOR WRITES. 

IF ALL CHIP SELECT INPUTS ARE LOW, THE CHIP WILL EITHER READ OR 
WRITE DEPENDINC ON THE WRITE ENAfJLE PIN. WRITE ENABLE LOW ALLOWS 
THE CHIP TO WRITE. MUTE ENABLE HIGH ALLOWS TI-12 CHIP TO READ. 



An ADDRESS INPUT 
CSn CHIP SELECT INPUT - 
DOn DATA OUTPUT 



SEE NOTE I 



ADDRESS ACCESS TIME \.kk+ gons 



2GQ6 0475 



PO 



48 



W 



EACH INPUT 
l/l 




EACH OUTPUT 
*l/9 



* HIGH LEVEL LOAD 



NOTES 
I. IF ANY CHIP SELECT INPUT IS HIGH , THE CHIP IS DISABLED 
IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP IS !N 
THE READ MOOE. 

1447 9455 
^5G X 4 PROGRAMMABLE READ ONLY MEMORY POOI 

5G03 
IS PIN DIP 



V cc PIN 16 
GROUND PIN 8 



PROPAGATION DELAY 



NO. 



2GOG Q47S 



PG 

49 



REV 





1 


B2-oJ° 


3 






2 






6 






4 












B2-|J° 






5 






8 




EACH INPUT 


9 


each output 


1/1 




30/27 




BZ-aJ 






10 






11 






12 












B2-3y 






13 
















GHD FtN 7 

v a raw 

positive logic 

XTb 
troth table 

A B Y 







HIGH LEVEL DRIVE 
LOW LEVEL LOAD 



22.43 
2.22 



2606 0475 



muse 
SO 



Rl 
"AAAr 

R2 
-A/W 

R3 
-AA/V 

R4 
AA/V- 



R5 

-AAA^- 

R6 
-AAAr 

R7 

-AAAr 



R8 
-AAAr 

R9 
■AAAr 

RIO 
-AAAr 



Rll 
-AAAr 

R12 
-AAAr 

R13 
AAAr- 



14 



13 



12 



11 



10 



* 



I44-7 9596 
2 INPUr POSITIVE NAND BUFFER B2-M 
7437 (FOR REF. ONLY)" 
14 PtW DIP 



Rl 
THRU 
R13 


RESISTANCE 
(25°C) 


MAX. OPERATING 
POWER DISSIPATION 
<70°C) 


1.5K ±51 


50 MW 



1448 2319 
RESISTOR MODULE 



i— <#.miii „ -j. 



OtN 30 8-?n 



FIFO 
INPUT 
.STAGE 



INPUT ,2 
READY "*" 

SHIFT _L. 
IN 



IliPUT 

CONTROL 

LOGIC 



\ 



62 WORD X 4 BIT 
MMN REGISTER 






MAIS REGISTER 
CONTROL LOGIC 



CLEAR 



no. 



2<oOG 0415 



FIFO 
OUTPUT 
STAGE 






OUTPUT 

CO.NTROL 

LOGIC 



1448 9165 
64 WORD X 4 BIT FIRST- IN FIRST-OUT SERIAL MEMORY FF01 
3341 (FOR REF. ONLY) 
16 PIN DIP 






PG 



51 



REV 



13. 



11 



10 



.15 



SHIFT 
OUT 



14 OUTPUT 
"*" READY 



-IL 

■g-rf, — ■ ■mm 



SI - SHIFT IN 
SO = SHIFT OUT 
DN=* DATA INPUT 
CLR- MASTER RESET 
IR - IMPUT READY 
OR,- OUTPUT RE. ADS 
QN~DATA OUTPUT 



LOCIC LOG,IC 







DD 



pin a 



NOT 



2<2>OG Q4-15 



PG 
REV 




4/1 



Vq G PIN I 
V ss PIN IS 



14-46 9IG5 
G4 WORD X 4- BIT FIRST-lkl FIRST-OUT SERJAL 
MEMORY FFOI 

3341 (FOR REF. ONLY) 

\<h PIN DIP 



J 








it 



'^, 



13 



^iio 






1449 0254 

QUAD TiMl' TRANSISTOR MODULE (Q4P) 

Mi:Q2907 (for REF. ONLY) 



2&06 0475 



l ani.Ai„,i.^ l . > i ,«», 



TO: 



2606 Q4-7sl 



54 
REV 



THE FOLLOWING SHOWS THE IC'S USAGE IN THE B774 (REFER TO THE B774 
ASYNCHRONOUS LINE SPEED ADJUSTMENT PROCEDURE 2600 2780 FT&R) 



"CC 



> * b 


7 








ITO 








g4 




2 


3 OUTPUT 










? 4 




c; 






_ 








THE RC TIME CONSTANT OR Ra AND C DETERMINE TIME PERIOD B ON THE 
OUTPUT AND THE RC TIME CONSTANT OF Ra, Rb and C DETERMINE TIME 
PERIOD A ON THE OUTPUT 



1449 1039 



LINEAR TIMER IT-N 

NE555 (FOR REF. ONLY) 



T— " " 



wmmt^mmmMmOM— 



NO. 



2&060475 



PG 



55 



REV 



V_ CONTROL 

5 VOLTAGE 



THRESHOLD 



DISCHARGE 




RESET 



TRIGGER 



OUTPUT 



Vcc - PIN 8 
GROUND - PIN 1 



VsJ 



1449 1039 
LINEAR TIKER IT-N 

NE555 (FOR REF. ONLY) 



CSa CHIP SELECT 
WE = WRITE ENABLE 
DI= DATA INPUT 
AN = ADDRESS INPUT 
DO = DATA OUTPUT 



*& 



2606 0475 



PO 



5fo 



REV 



EACH INPUT 
I/. 25 




2- l*/9 



# HIGH LEVEL LOAD 

NOTE I : 
IF THE CHIP SELECT INPUT IS HIGH, THE CHIP 
NEITHER READS OR WRITES. 

IF THE CHIP SELECT INPUT IS LOW, THE CHIP 
WILL EITHER READ OR WRITE DEPENDING ON 
THE WRITE ENABLE PIN. WRITE ENABLE LOW 
ALLOWS THE CHIP TO WRITE. WRITE ENABLE 
HIGH ALLOWS THE CHIP TO READ. 

ADDRESS ACCESS TtME tAAt SOns 
GND PIN 8 



'CC 



PIN 16 



1449 II04 
1024X1 BIPOLAR RAM RW03 

9 34-15 (FOR REF. ONLY) 

\<o PIN DIP 



■ WH,"- ' "" 



m mm^imJui 



An- 
CS 
01 
00 
WE 



ADDRESS INPUT 

CHIP SELECT INPUT SEE NOTE 1 

DATA INPUT 

DATA OUTPUT 

WRITE ENABLE INPUT 



w. 

2GOG Q415 



PG 



57 



REV 



EACH TUPUT .35/. I 



11 










3 














A 




8 


1 
AO 

Al 

A2 

A3 

A4 
A5 
A6 
A7 
A8 
A9 


WE DI 

RW^40 

DO 
CS 


4 


5 


6 

7 




f 


1 


16 


T5 


14 




13 






Y 





.12- 



OUTPUT 1/1 



ADDRESS ACCESS TIME tAA t SOOns 



1449 1112 
1024 BIT FULLY DECODED STATIC MOS 
RANDOM ACCESS MEMORY (RWJJ4) 

2102A (FOR REF. ONLY) 

V^ PDJ 10 
GROUND PIN 9 

NOTE 1: IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER READS OR URTTES. 
IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL EITHER READ OR WRITE 
DEPENDING ON THE WRITE ENABLE 1IN. WR£TE ENABLE LOW ALLOWS THE 
VJsJ CHIP TO WRITE. WHITE ENABLE HIGH ALLOWS THE CHIP TO READ. 



BTH jtf 



N& 



2606 PAIS 



PO 



56 



wr 



EACH INPUT l/l 







LOGIC 
SYMBOL 




3 


ID 
2D 
3D 
4D 
5D 
6D 
CIS 


DR€»0 
IQ 
2Q 
3Q 

4Q 
5Q 
6Q 

CLR 


2 


6 


7 


11 


10 


13 


12 


14 


15 


9 





EACH OUTPUT 15/9 



IA4-9 1260 
D-TYPE FLIP FLOPS DR6N 

74174 (FDR REF. ONLY) 
16. PlN DtP 



(6) 



Q 



-d CK 
CLR 



7 



D Q 
ck 

CLR 



EACH INPUT 1/1 



11 



13 




C1R 



J 



■C 



D Q 
CK 



CLR 

T 



4H--C 



6D 
CLOCK 

CLEAR 



14 




ir- 




D Q 
CK 
CLR 



D Q 
CK 



o- 



CLR 

T 



v cc PIN 16 
GROUND PIN 8 



J lit i Q 



i 


NO. 

2G0G 047S 


•' 




pg . i 

59 J 




REV 




B 


•. •_ 


♦ 









EACH OUTPUT 15/8 



ia 



12 



FUNCTION TABLC 
tEACHFUPFLOPl 



INPUTS 


OUTPUTS 


CLEAR CLOCK O 


O Q f 


L X X 
H t H 
M t L 
N L X 


L H 
H L 
t N 

Oo o 



15 



H = high level (steady. state 

L *? low level i steady state) 

X * irrelevant 

=» transition from low to 

high level 

the level of before 

the indicated steady-sta 

input condition were 
established. , „__ 
SN54175 and SN74175 only. 

1449 1260 
P-TYPE FLIP-FLOPS DR6N 











16 



74V74 

PlM DIP 



33 



77 



N0« 



1GOG Q47S 



PG 

Rev 



€»o 



EACH INPUT l/t 



LOGIC 
SYMBOL 




EACH OUTPUT (5/9 



1449 1278 

D-TYPE FLIP FLOPS DRAM 

74175 (FOR REF. ONLY) 
/£ PJU DIP 



?/ 



r\ t e«* "< « • «•- 



if 



NO. 



4 




EACH INPUT 1/1 



D Q 

CK 

Q 



J 



CLOCK 



CLEAR 




2G>OG 0475 



PG 



Q>\ 



REV 



Q 

Q 



EACH OUTPUT 15/9 



FUNCTION TABLE. 
(EACWFUPFLOPl 



INPUTS 


curruTS 


CLEAR CLOCK 


O 


o 5t 


L X 


X 


L \i 


- H t 


H 


H L 


H f 


L 


L . H 


H L- 


X 


Qo Q<j 



NUMBERS IN PARENTHESIS 
INDICATE PIN NUMBERS 

V^ PIN 16 

GROUND PIN. 8 



1449 1276 
D-TYPE FLIP-FLOPS DR4M 

. 74175 (FOR REF. ONLY) 
16 P1KA DIP 



H=high level (steady statu) 
L=low level (steady state! 
X*ir relevant 
^transition from low to 
high level 
O^-t he level of before 
the indicated steady 
state' input conditions 
were established 
SN54175 and.SN4175 only. 



5* 



NO- 



/?£ 



2S060475 



PG 



REV 



<ot 



LOGIC 

SYMBOL 



9 


~16 
-J-64 

CEXT 

LSRB 

X 

r 

2 STOP 

I PAR 

E PAR 

ASYN 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


IT01O 

DO 
BE 

SR 




7 




8 




21 




11 




12 




13 




17 




16 


19 


14 




6 


20 


5 




3 




2 




1 




24 




23 




22 









15 



V^, PIN 4 (-12VDC) 

V_ e PIN 10 (+5VDC) 
do 

V DD PIN 18 (-12VDC) 



1449 1302 
TERMINAL TRANSMITTER TT0X 

MC2257L (FOR REF. ONLY) 

24 PlW DIP 



& K 



si£ 



\^c*>* x e*v* 



V 



v^ 



mJ 



0> 



OTN JO L-70 



WORD 
LENGTH 

, . '■■ SELECTOR ' . 

X Y 
XI 12 



2ND STOP BIT 
SELECT 
13 



BLOCK DIAGRAM 
INTERNAL EVEN 
PARITY PARITY 
17 16 



INTERNAL TIMING 
(BIT COUNTER) 



+16 

ENABLE 

4-64 

ENABLE 

EXTERNAL 
CLOCK 

LOAD 
STROBE 



INTERNAL 

CLOCK 
GENERATOR 



STOP BIT 
GENERATOR 



PARITY 
GENERATOR 



SEQUENCE 
CONTROL 



21 



T 1 1 1 1 "1 J 

SHIFT REGISTER ; 



□ 



BUFFER STORAGE 



V GG " PIN 4 
V sg - PIN 10 

V D1) - PIN 18 



T 



22 23 24 1 Z 3 5 6 
B8 B7 B6 B5 B4 B3 B2 Bl 
8 DATA INPUTS 



ASYNCHRONOUS 
MODE 
14 



START BIT 
LOGIC 



TRANSFER 
TIMING 



X 


Y 


WORD LENGTH — 


H 
L 
H 
L 


H 

H . 
L 

L 


8 BITS 
7 BITS 
6 BITS 
5 BITS 



-r 16 


-r64 


OSCILLATOR FREQUENCY AT 
THE EXTERNAL CLOCK INPUT 


L 
H 
L 
H 


L 
L 
H 
H 


- BIT RATE 

- 16 x BIT RATE 

- 64 x BIT RATE 
MASTER RESET* 



•^4 



1449 1302 
TERMINAL TRANSMITTER TT01 

MC2257L 24 RKi D\ P 



19 



15 



20 



DATA 
OUT 

SYSTEM 
READY 

BUFFER 
EMPTY 







z 
o 




^ 




o 



ft 

< 


- 3 






v\ 



>] 

**%§ 




NOt 





LOGIC 
SYMBOL 






TR0IO C0UT 

ASYN BF 

SDET PE 

EPAR OVF 

Y BRK 

X ' SO 

-rl6 Dl 

~ 64 D2 

CEXT D3 

DIN D4 

. DSRB D5 

SSRB D6 

D7 

D8 


18 


6 


22 


2 


26 


4 


25 


8 


23 


9 


7 


27 


19 


28 


17 


1 


16 


3 


15 


20 


14 


24 


13 




11 




10 







V^ PIK 5 (-12VDC) 
V gs P1H 12 (+5VDC) 
V DD PIH 21 (-12VDC) 



1449 1310 

TERMINAL RECEIVER TR01 

MC2259L (FOR REF. ONLY) 
28 PIN DIP 



2 GOG 04.7S 



PG 



&4 



REV 




P 



OTN 30 B-70 



BLOCK DIAGRAM 





SYNCHRONOUS 

CLOCK 
SYNCHRONIZER 












< 






ASYNCHRONOUS 

CLOCK 
SYNCHRONIZER 












DATA 

TMTSlfV 


3 

O I 


t 







COUNT WORD 

EXTERNAL ENABLES LENGTH 

CLOCK +16 " -r&4 SELECTOR 

r i" r tj 



EVEN/ODD 
PARITY 



INTERNAL 
CLOCK 
GENERATOR 



SYNC WORD 
COUNTER 



DATA 
STROBE 



% 



1 



PARITY 

'^CHECK 

LOCIC 



SHIFT REGISTER 



BUFFER STORAGE REGISTER 



GG 

'ss 

DD 



PIN 5 
PIN 12 
PIN 21 



106 
B8 



IT 

116 13014 
B7 B6 



15 



&i£ 



17 



19 



ft A 



n 



v 

8 DATA OUTPUTS 



S 



TRANSFER 
TIMING 



I 



RECEIVER STATUS 
REGISTER 



-rl6 


4-64 


OSCILLATOR FREQUENCY AT THE 
EXTERNAL CLOCK INPUT 


L 
H 
L 
H 


L 
L 
H 
H 


* BIT RATE 
■ 16 x BIT RATE 
- 64 x BIT RATE 
MASTER RESET* 



BUFFER 
FULL 









WORD LENGTH (INCLUDING 




X 


Y 


, ?ARITY ; IF APPLICABLE ) 




H 


H 


8 BITS 




L 


H 


7 BITS 


VjJ 


H 


L 


6 BITS 


x& 


L 


L 


5 BITS 




PARITY 
ERROR 



OVER- 
RUN 



GG 

'ss 

f DD 



PIN 5 (-12VDC) 
PIN 12 (+5VDC) 
PIN 21 (-12VDC) 



1449 1310 



TERMINAL RECEIVER 
MC2259L 



022 026 025 O 



23 
BREAK 



TR01. 



18 

-O CLOCK OUTPUT 



SERIAL OUTPUT 



■O ASYNCHRONOUS/ 
6 SYNCHRONOUS 
2 MODE 

O "SYN" DETECTEI 



24 



STATUS ENABLE 




LOG.IC SYMBOL 



1 


A1 LDOIO 

Al 

Bl yl 

CI 

A2 Y2 

B2 

C2 Y3 

A3 - 

C3 




2 


4 


3 




13 


10 


12 




11 


9 


5 




6 









NUMBER 



2606 0475 



PAGE 



<b6 



REV. 



A 
B 
C 



o 



13 , x 

— y 
tp — 



A 

c 

GND PIN 7 
Vcc PIN 14 



o 



r> 



o 






10 



{> 



TRUTH TABLE 
ELEMENTS 1 & 2 



X - IRRELEVANT 



1449 1328 
TRIPLE EIA RS-232-C LINE DRIVER - LD01 
UA 9616 (FOR REF ONLY) 
14 PIN DIP 






FOR 



Q£S\ 



£»Vl 



ABC 


Y 


L L L 


H 


H L L 


H 


H H L 


L 


X X H 


L 



TRUTH TABLE 
ELEMENT 3 



A C 


Y 


L H 
H H 
L L 
H L 


*L 
L 
H 
L 



yb 



OTN 30 8-70 



H -HYSTERESIS INPUT 
K - RESPONSE INPUT 
A - DIGITAL INPUT 



LOG.IC SYMBOL 



GND PIN 7 
Vcc PIN 14 



A - Y 



-VW— i 



2606 0475 



2 


1R01O 
HI 

Rl 

Yl 
Al 

H2 

R2 Y2 

A2 

H3 

Y3 
R3 

A3 




3 






1 


4 




12 




11 


13 


10 




6 






5 


8 




9 









&7 




1449 1336 
LINE RECEIVER - LR01 
UA9617 (FOR REF ONLY) 
14 PIN DIP 



LOGIC SYMBOL 



NO/ 

2GOG 04.75 



EACH INPUT 







- 




3 


WS 
Ao S£R20 

BO 

Ai «° 

Bl Ql 
A2 * 

62 Q2 
A3 ^ 

B3 




Z 




4 


13 




1 




2> 


14 




S 


i* 1 


"7 


13 




6 


12 


JJ r 


CLK 







jig- 



66 



REV 



EACH OUTPUT 15/9 



GND PIN 8 
V cc PIN 16 



TRUTH TABLE 



INPUTS 


OUTPUTS 


WORD 
SELECT 


CLOCK 


QO 


gli 


Q2 


Q3 


L 
H 
X 


* 
i 
H 


AO 

BO 

QOoj 


Al 

Bl 

Ql a, 


A2 
B2 
Q2o. 


A3 

B3 



DIN m H- 7-- ! 

_-^— 



X» IRRELEVANT 

J = TRANSITION FROM HIGH TO LOW LEVEL 

AO, BO, ETC = THE LEVEL OF STEADY STATE 

INPUT AT AO, BO, tLTC. 
QO^QIou 3 ETC=THE LEVEL OP Q0 4 0.1, ETC 
ENTERED ON THE MOST RECENT * TRANSITION 
OF THE CLOCK INPUT 

1449 2029 
QUAD 2 INPUT MUX WITH STORAGE S2R2 

74-2 93 (FOR REF. ONLY) 

IG PIN DIP 



■M«M» 



NOU 



AO 



WORD -^T>>- 
SELECT ^ 



BO 



Al 



Bl 



A2 



B2 



A3 



B3 



CLOCK 



II 




• 2.G0& 047S 






14-49 2023 
QUAD 2 INPUT MUX WITH STORAGE SER2 

74-2.3© (FOR REF. ONLY) 

!<Z> PIN DIP 



U^ 



» 


2<2>OG 047S 


• «'. • 




PG 

70 


■ ■'•'■'•■ 


REV _ 


-. 





LOGIC 
SYMBOL 




EACH OUTPUT 

\ i ste 



TRUTH TABLE 





COM? AR INC 




CASCADING 






OUTPUTS 






INPUTS 






INPUTS 










A3. B3 


A2.W 


A1.B1 


AO, BO 


A>B 


A<B 


A-B 


A >B 


A<B 


A-a 


A3>B3 


X 


X 


X 


X 


X 


X 


H 


L 


t 


A3<83 


X 


X 


X 


X 


X 


X 


L 


H- 


L 


A3 -83 


A2>82 


X 


X 


X 


X 


X 


M. 


L 


L 


A3 -83 


A2<82 


X 


X 


X 


X 


x . 


L 


H 


L 


A3- 83 


A2-M 


A1>81 


X 


X 


X 


X 


K 


L 


L 


A3 -83 


A2-82 


AK81 


X 


X 


X 


X 


L 


H 

L 


L 


A3-B3 


A3 -82 


A1-B1 


AO>BO 


X 


X 


X 


H 


L 


A3- 83 


A2-82 


A1-B1 


AO<BO 


X 


X 


X 


L 


H 


■ L 


A3- 83 


A2-t2 


A1-B1 


AO-BO 


fc 


L 


I 


H 


L 


L 


A3- 83 


A2-87 


A1-B1 


AO-BO 


L 


H 


c 


L 


H 


L 


A3 -83 


A7-8J 


A1-B1 


AO-80 


L 


L 


H 


L 


L 


H 


A3- S3 


A2-B2 


Al« Bl 


AO*BO 


X 


X 


M 


L 


U 


H 


A3«B3 


A2m B2 


AI«BI 


AO-BO 


H 


H 


L 


L 


l_ 


l_ 


A3-B3 


A2-B2 


A IsBI 


AO-BO 


L. 


l- 


L 


H 


w 





H'HICH UtveU, L«LOW CftVCO., X-IRRB.tB.VAMT 

1449 2052 
4 BIT MAGNITUDE COMPARATOR MC4N 
7485 ( FO r ref. ONLY) 



an 



DIN 30 f-VO 



NUMBER 

2606 0475 



EACH nrer 3/3 

EXCEPT A < B 

t A > B UHICU ARE 1/1 



71 



GND PIN 8 



< 
^ 



Ch 



EACH OUTPUT 
15/9 




A > B 



A - B 



A < B 



o- 1 



1449 2052 
4 BIT MAGNITUDE COWARATOR MC4N 
7485 (FOR REF. ONLY) 
16 PIN DIP 



ii 1 *"'. 1 



OTN 30 8-7f) 



CS =CHIP SELECT 
AN = ADDRES5 INPUT 
ON= OUTPUT 



r 



ifi. 



ii 



M 



12 



13 



14 



2/1 



15 



AO 
Ai 
A2 
A3 
A4 



POO20 
01 
02 
05 
04 
05 
06 
07 
08 



GND PIN 8 
V cc PIN IG 

ADDRESS ACCESS TIME tAA* 5Qns 



2 GO 6 04.-7S 



P8 



72. 



RE?" 



EACH OUTPUT 
1/5.5 




1443 20G0 
32 X 8 PROM P002 
8223 
IG PIN DIP 



T 



PROPAGATION DELAY 
TPD+ 14-NS 
TPD- 13.5 ns 



NO 



'Z<hOG 0475 



PG 



73* 



REV 



EACH INPUT 
1.35/1.25 




EACH OUTPUT 
30/l 3.5 



MAKE NO EXTERNAL CONNECTION TO PINS II AND 12 
AB + CD-EFG+HI =Y 



1449 2573 
2X2X2X3 AND OR INVERT 
74H54 
14 PIN DIP 



T4GN 






NOT 



2606 0475 



reT 



74 



y cc pin 14 

GROUND PIN 7 



L0&1C SYMBOL 



EACH IMPUT \j\ 




EACH OUTPUT 1^/9 



1449 2581 
BCD-TO-DECIMAL DECODER 
4 LINE TO 10 LINE DECODER DCBN 
7442 (FOR REF. ONLY) 
16 PIN DIP 






2606 0475 



Table I - Logic Truth Table 



INPUT 


OUTPUT 


D 


C 


B 


A 





1 


2 


3 


4 


5 


6 


7 


8 


9 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


U 


H 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


II 


H 


H 


H 


H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


.L 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


H 


H 


H 


U 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


L 


L 


L 


II 


11 


II 


H 


11 


H 


11 


11 


L 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


11 


11 


L 


II 


II 


II 


II 


II 


11 


11 


II 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


11 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



1449 2581 
BCDOTO-DECIMAL DECODER 
4 LINE TO 10 LINE DECODER DCBN 
7442 (FOR REF. ONLY) 



75 



""g^og cans 



mr 



XHPOT 



A15-00- 



OUTPUT 



OUTPUT I 



INCUT »4 



EACH INPUT 1/1 



WRIT 



WPUT H2 




EACH OUTPUT 
19/9 



rccis-^o 



OUTPUT 7 



2- OUTPUT 8 



-I I jo » OUT 



OUTPUT 9 



OTN 30 8-70 



■^" ■a 



V cc PIH 16 
GROUND 8 



|44 e 5 2 55 1 

BCD-TO-DECIMAL DECODER. 

4 LIKE TO 10 LIKE DECODER DCBN 
7442 

16 P'.M DIP 



* 

^ 



w 



2.&CG OA1S 



PG 



77 



mT 



LOG,IC SYMBOL 



3/3 ■ 
57S - 

A/ A- - 

9/9 Jit- JY2 

5/5 - " 
10/10- 
5/5 - 
9/9 - 



2/2-12- 



X3 
Y3 CL1W0 

X2 * 



x» c 
Yl 
XO 
YC 



rw-Z 



r 



r 



EACH OUTPUT 15/9 



DESIGNATTON 


PIN NOS. 


, 


FUNCTION 


YO, Yl, Y2, Y3 


3, 1, 14, 


5 


ACTIVE-LOW 
CARRY GENI3ATE INPUTS 


XO, XI, X2, X3 


4, 2, 15, 


6 


ACTIVE-LOW 
CARRY PROPAGATE INPUTS 


C 
n 


13 




CARRY INPUT 


C C 


12, 11, 


9 


CARRY OUTPUTS 


Y 


10 




ACTIVE-LOW 
CARRY GENERATE OUTPUT 


X 


7 




ACTIVE-LOW 
CARRY PROP.OATE OUTPUT 


v cc 


16 




SUPPLY VOLTAGE 



■w 



GND 8 GRC 

1449 2599 
100K-AHLAD CARRY GENERATOR CLIN 
74182 (FOR REF. ONLY) 
IG PIU DIP 

wngmmmmmmK—mmmmm—Mmam*mmmmmmmm 



LOGIC EQUATIONS: C 



' v o + V» 



Y -Y 3 (X^X 2 *Y 2 Y 1 X 1 +Y Z Y 1 Y ) 
X«X 3 + X i *-X | 4-X 



NO. 



Q.GOG Q4-1S 



P6 



73 



REV 




v cc PIN 16 

GROUND PIN 8 



1449 2599 
LOOK AHEAD CARRY GENERATOR CLIN 

74182 ( F0R ref. ONLY) 

IS PiK DIP 



EACH OUTPUT 15/ 9 



n*y 



mmm 






NO 



ZGCG 0475 



PO 



79 



EevT 




OHO 



cc 



FXH 2 

PIN 11 +12VDC 



PIN 6 



-12VDC 



CC 

BALANCE PIN 7 

BALANCE/STROBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK. IF 
PIN 3 IS POSITIVE IN RELATION TO PIN 4 TH2 OUTPUT ON PIN 
9 IS A ONE. IF PIN 3 IS NEGATIVE IN RELATION TO PIN 4 
THE OUTPUT ON PIN 9 IS A ZERO. 



1449 5543 
VOLTAGE COMPARATOR (0311^ 

LM311 (FOR REF. ONLY) 
14- PIN DIP 






GND PIN 7 
Vcc PIN 14 



A - B 



■*"■ " *" *y '"^ i j. 



IHCI 



> 
> 



IHCE 



r> 



JuL 



IMC4VA 



lfi_ 



-12_ 



IHC5 



12. 



1471 4356 
LX6 GATE (IHCN) 
9936 (FOR REF ONLY) 
14 PIN DIP 



2606 0473 



Bo 



TRUTH TABLE 



A 


B 


L 
H 


H 

L 



* c . 



v& 



V *Y°?^ 



\&*i 



v*0 



GND PIN 7 
Vcc PIN 14 



A'B - E 



^ 
^ 



OTULO 



OTUti 



10 



DTUL 



12 



13 



PTUL3 



11 



1471 4364 

4X2 GATE (DTUL) 

946 (FOR REF ONLY) 

14 PIN DIP 



2606 0475 



81 



TRUTH 
TABU 



A B 


E 


L L 


H 


L H 


H 


H L 


H 


H H 


L 




DTN 30 8-70 




NUMBER 

2606 0475 



82 



LOG.IC SYMBOL 



GND -V 



V+ PIN 8 
V- PIN 4 
GND PIN 1 



8 



* VA — (h— O V* 




OUTPUT 



NOTES: 

1. ALL RESISTANCE VALUES ARE 
IN OHMS. 

2. PINS 5 AND 6 ARE NOT CONNECTED. 



1471 4406 
DIFFERENTIAL COMPARATOR - ICBN 



NUMBER 

afcOfc 04-75 




* 









L0G,IC SYMBOL 




II 




6 




1 




u 


4 


■^* 


10 


ICDO 


k 2. 

X 7 


ICD1 






yy 



83 



© Q) G 




1677 3352 

AMPt, DUAL DLFF. TCDN 
14 PIN DIP 



1 I 



PROPAGATION DELAY 
Tpd + I3NS 
Tpo- I2.5MS 



EACH INPUT 
KS5/I.25 



J2. 



12 



Jl 



T^HO/ 0- 



T2my 



tzhz/ " 



TZH3y)°" 



ii 



no. >. 
ZG>OG Q41S 



pa 



84 



REV 



P 



EACH OUTPUT 

SO/I3.S 



QND PIM 7 
\JCC PIN I* 

14-79 024O 

A S £ HIGH SPEED 2 INPUT POSITIVE NAND GATE T2HM 

L L H 74H00 (FOR REF. ONLY) 

L H H f* PIN DIP 

H L H 
H H L 



•***■« 



PROPA&ATIOM DELAY 
TPD+ I3NS 
TPD- 12.5 NS 



EACH INPUT 

1. 35/' ' 2 5 



(5X0 PIN 7 

Kc pin 14- 
XTbTcTd 



^v 



2 




4 


T4HO 


5 


9 




10 


~> 


12 


T4HI 


13 



NO. 



ZGOG C^J-l^ 



PQ 



85 



REV 



EACH COTVUT 

30/J3.S 





L 


L 


L 


L 


H 




L 


L 


L 


H 


H 




L 


L 


a 


L 


H 




L 


L 


II 


.H 


H 




L 


H 


L 


L 


H 




L 


H 


L 


H 


H 




L 


H 


H 


L 


H 




L 


H 


H 


H 


H 




H 


L 


L 


L 


H 




H 


L 


L 


H 


H 




H 


L 


H 


L 


H 


1479 0265 


H 


L 


H 


H 


H 


4 INPUT NAND GATF V4HN 


H 
H 


H 
H 


L 
L 


L 
H 


H 
H 


74H20 (FOR REF. ONLY) 


H 


H 


H 


L 


H 


14 PIN DIP 


H 


H 


H 


H 


L 



am ,tMiM~ iv 



PROPAGATION DELAY 
Tpo-»- I3M5 
Tpd- 12.5 HS 



EACH INPUT 
1.35/1.25 



GND PIN 7 



V CC P ™ 14 



A- B 



A B 

L U 
H L 



TIHO 
TIHI 



rvJ lHa 






TIH4 



— {> 



10 



TIH5 



11 [\> » 



1479 7971 
HIGH SPEED INVERTER TlHfcl 

74H04 (FOR REF. ONLY) 
14 PIN DIP 



NO. 



2£>0£ Q4-15 



PO 



8fe 



REV 1 " 



BACH OUTPUT 
S0/I3.S 



si**-*" 



PROPAGATION DELAY 
Tpd+ 1 3 MS 
TPO- I2.&NS 



^ 

T 



EACH INPUT 
1.35/1. 2S 



GWO PIN 7 
VCC PiN 14- 



A *B -C 



8 



L 
L 

H L 
H H 



L H 
H H 



H 
H 

L H 
H H 



H H 
II II 



13 



10 



11 



NO. 



'2GOG PAIS 



re 



ser 



87 



T3nzy 



_tf_ 



T3HO/ 



EACH OUTPUT 
30/I3.S 



T3HI/ 3 " 



I46G 8780 
HIGH SPEED 3 INPUT NANO GATE T3HM 
74H10 (FOR REF. ONLY) 
14 PIN DIP 



C «- 



each mm 1/1 



10 



J3l 



LD04-Q/^ 



nv- 1 

LD04l/' 



LD042/ " 



LP043/ 



JL 



GROUND PZH 7 

V* PIN 14 (+12VDC) 

V- PTO 1 (-12VDC) 



1534 9616 
QUAD MDTL LINE DRIVER LD04 

MC1488L (FOR REF. ONLY) 
14- PIM DIP 



NO. 



2<SQg Q41S 



m 



86 



REV 



L 


>*3V 


H 


<-3V 


C 


D E 


L 


L >+3V 


L 


H >+ 3? 


H 


L >+3v 


H 


H <-3V 






P0,PIP2,P3rDATA INPUTS 
' CD- COUNT DOWN 
CU- COUNT UP 



NO. 



2.&OG 0475 



e>9 



REV 



EACH INPUT 
I /I 




EACH OUTPUT 
15/9 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


PE 


CO'JKT 


CC'JNT 


PO- ■ P3 


QA- • QO 


H 


X 


X 


* 


X. 


L L 


L 


L 


K 


K 


0" 3 


0—3 


L 


H 


I 


H 


% 


COUNT DOWN 


L 


H 


H 


♦ 


. X 


COUNT UP 



t - 

0.-3 = 
COUNT UP * 

COUNTDOWN - 



IRRELEVANT 

TRANSITION FROM LOW LEVEL TO HIGH LEVEL 

LEVEL OF STEADY STATE INPUTS PO THRU P3 RESPECTIVELY. 

INCREASE OF BINARY COUNT FROM THE COUNT BEFORE THE 

MOST RECENT f TRANSITION OF COUNT UP INPUT. 

DECREASE OF BINARY COUNT FROM THE COUNT BEFORE THE 

MOST RECENT t TRANSITION OF COUNT DOWN INPUT. 



3 



THE BORROW OUTPUT PRODUCES A PULSE EQUAL IN WIDTH TO 

THE LOW STATE OF THE COUNT DOWN INPUT WHEN THE COUNTER 

UNDERFLOWS. 

THE CARRY OUTPUT PRODUCES A PULSL EQUAL IN WIDTH TO THE 

LOW STATE OF THE COUNT UP INPUT WHEN THE COUNTER OVERFLOWS. 

1627 2466 
COUNTER BINARY UP/DCWN UDCN 
16 PIN DIP 
74193 (FOR REF. ONLY) 



V cc PIN 16 
GROUND PIN 



NO. 



26>Qg Q4-1S 



PS 90 

m — 



PROPAGATION DELAY 
Tpo+ 20NS AT R L « MO-A- 

TPD- 2SNS 

NOTE: TPD+- IS DEPENDENT UPOM THE VALUE OF THE 
PULL-UP RESISTOR USED WITH AH O PEW COL- 
LECTOR OUTPUT 



IHDO 



O 



IHDl 



D> 



IHDZ 
5 ^^ 6 



L> 



EACH INPUT 



IHD3 
9 I^q— §- EACH OUTPUT 

AT V0L*0.7V, 

IHD4 Iou*4oma 

II s — io 



t> 



IHD5 
13 V* 12, 



> 



B»A 
*HIGH LEVEL LOAD 

TRUTH TABLE 
A B 

L H 

H L 

6KID PIN 7 
V cc PIKI 14- 



1674 4963 
HEX INVERTER, OPEN COLLECTOR, 
HIGH VOLTAGE IHDN 

740G (FOR REF. ONLY) 

14 PIN D»P 



GND 14 



2 .2TD 



3 .4TD 




7 RND 



TD = 80na 

PIN 8 NO CONNECTION 



1722 6523 

TATPED DELAY LINE 
(DL1) 



*1 



t 

L 



NUMBER 



ei 





1 




A 




DU 


13 


2 


12 


3 


11 




-i 




10 


5 


9 





8 NSEC 

16 

24 

32 
40 

48 
56 

64 

72 NSEC 



W 



6 

HO NSEC 



2606 0475 



**$*■ 



32 



Rl 

-AA/V- 

R2 

-AAAr 



R3 

■AAAr- 

R4 

■AAA^- 



R5 
-AAAr 



R6 



R7 



B ——(NO CONNECTION) 



R8 

-AAA/— 



R9 
RIO 

AAAr- 



Rll 

AAAr 

R12 

AAAr 



R13 

-AAAr- 

R14 



16 



15 



14 



13 



12 



11 



10 



Rl THRU R7 



R8 THRU R14 



RESISTANCE 
(OHMS) 



2000 



1000 



MAX. OPERATING 
POWER DISSIPATION 

— m — _ 



50 MW 



100 MW 



HIGH 
LEVEL 
DRIVE 



16.82 



'33.65 



1737 0198 
RESISTOR MODULE 



LOW 
LEVEL 
LOAD 



1.67 



3.33 



iflNNMMmtfMBM 



IIM 4ii M (U,. % L—p, 



I 



HIGH LEVEL DRIVE 



LOW LEVEL LOAD 



PULL-UP 



240 



140.22 



13.84 



480 



70.11 



6.92 



-33.39 



12.84 



Rl 



R2 

AAA^- 



R5 



R6 

AAAr 



R9 

AAAr 



RIO 
■AAAr 



R13 

8 — ■f-AAAr 



R14 

AA/V 



R3 

AAAr 



R7 

^AA^ 



Rll 



R15 

AAAr 



2606 0475 



93 



R4 

AAAr 



R8 

AAAr 



R12 

AAAr 



16 
15 
14 
13 
12 
11 
10 



■R16 

■AAAr-i 



L 





RESISTANCE 
(OHMS) 


MAX OPERATINC 

POWER DISSIPATION 
(MW) 


Rl THtU R12 


240 


150 


R13 & R16 


240 


30 


R14 6. R15 


240 


110 






1737 0206 
RESISTOR MODULE 



OTN 30 B-70 



HIGH LEVEL DRIVE .336.5 
LOW LEVEL LOAD « 33.3 



2606 0475 



94 



Rl 

-AAAr- 

R2 

AAAr- 

R3 
AAAr- 

R4 

-AAAr- 

R5 

AAAr- 



R6 

AAA- 

R7 

AAA^- 

R8 

AAAr- 



16 



15 



14 



13 



12 



11 



10 



Rl 

THRU 

R8 


RESISTANCE 
(OMiS) 


MAX. OPERATING 
POWER DISSIPATION 
(MM) 


100 


250 



1737 0214 
RESISTOR MODULE 



tmtmmtmmmm 



OfN 30 «-70 



HIGH LEVEL DRIVE - 67.30 
LOW LEVEL LOAD - 6.65 



2606 0475 



=» 



Rl 

-vw- 

R2 
R3 



R4 

AW- 



R5 

aaa— 



R6 
R7 



-(NO CONNECTIONS) 



R8 

-AA/V- 

R9 
RIO 

-AAA- 



Rll 

AAV- 



R12 

AAA- 

R13 

AAV 

R14 

AAV- 



16 



15 



14 



13 



12 



11 



10 



Rl 
THRU 
R14 


RESISTANCE 
(OHMS) 


MAX OPERATING 

POWER DISSIPATION 
(MW) 


500 


100 mW/RESISTOR 



1737 0230 
RESISTOR MODULE 



96 



2606 0475 



% 



Rl 



R2 
AAA- 

R3 



3 -WV- 

R4 
4 WV 



R5 

AAA- 



R6 

AAAr- 



R7 

AAA- 



•(HO CONNECTION) 



R8 

-AAA— 

R9 

-AAA— 

R10 



Rll 

AAA- 

R12 

AAA- 



R13 

^SAA- 

R14 
AA/V- 



16 



15 



14 



13 



12 



11 



10 



Rl TWU R10 



Rll THRU R14 



RESISTANCE 
(OHMS) 



6200 



1000 



MAX OPERATING 

POWER DISSIPATION 
(MW) 



50 MW 



50 MW 



HIGH 
LEVEL 
DRIVE 



5.42 



33.65 



1737 0255 
RESISTOR MODULE 



LOW 
LEVEL 
LOAD 



0.54 



3.33 



OTN 30 8-70 



OTN 3Q 8-7Q 



HIGH LEVEL DRIVE 



LOW LEVEL LOAD 



120 



280.44 



27.67 



360 



93.48 



9.22 



TERMINATE 



106.84 



26.67 



2606 0475 



97 



^4 






RESISTANCE 
(OHMS) 


MAX. OPERATING 
POWER DISSIPATION 
(MW) 


Rl T1»U R7 


240 


50 


R8 THRU R14 


120 


240 



1737 0263 
RESISTOR MODULE 



DTN 30 8-70 



-5B-V- 



2606 0475 



98 



Rl 

2 WV- 

R2 
3 VW 

R3 

4 VW- 



R4 



R5 

AAAr 

R6 



8 —(NO CONNECTION) 



R13 
R12 
Rll 



R10 



R9 

-A/W 

R8 

-*AAr 

R7 
-A/W- 



16 



15 



14 



13 



12 



11 



10 



Rl THRU R6 



R7 THRU R13 



RESISTANCE 
(OHMS) 



33,000 



2,000 



MAX. OPERATING 
POWER DISSIPATION 
(MW) 



50 



240 



HIGH 
LEVEL 
DRIVE 



1.01 



16.82 



1737 0271 
RESISTOR MODULE 



LOW 

LEVEL 

LOAD 



0.10 



1.67 



OTM jo.g.-m 



^ 



Rl 

■AA/V 



150 n. , ±2%, 1/4 W 

R2 
VSA 



3600 n. , ±2%, 1/8 W 
R3 

W\ 



ioo n. , ±2%, 1/4 w 
ci 



Hf 



15PF, ±1%, 100V 
R4 



750 -a , +27., 1/8 W 
Oil 



1115 1784 
R5 

■AW 



750 Xt , +2%, 1/8 W 
CR2 



1115 1784 



1740 6463 
BIAS NET 
CM1 



2606 0475 



93 



16 



15 



14 



13 



12 



11 



10 



13 



10 



T21\ 




T220 




GND PIN 7 
Vcc PIN 14 



(A-B)+(C«D) - E 



NOTE: PINS 11 & 12 NOT FUNCTIONAL, MAKE NO EXTERNAL 
CONNECTIONS 



1741 0564 
DUAL 2X2 & OR INVERT GATE - T22 
7451 (FOR REF ONLY) 
14 PIN DIP 



NUMUK 

2«06 0475 




OTN 30 8-70 il 

■■I. i i i ii -n ■ ran i „n i i n 






lOO 



TRUTH TABLE 



A B C D E 



L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


L 


L 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


L 



Of 'H 90 B' i 70 



GND PIN 5 
Vcc PIN 12 



NOTES: 



1. t - TIME BEFORE POSITIVE 

CLOCK TRANSITION 

2. t„ + . - TIME AFTER POSITIVE 

* CLOCK TRANSITION 



2 




D Q 

;lk q 


16 






1 
















3 




a Q 

2LK Q 


15 


13 L 




14 












6 


D Q 
CLK Q 


10 






11 








7 


D Q 

CLK Q 


9 


4 




8 









* 



1741 0747 
QUAD LATCH - LR4N 
7475 (FOR REF ONLY) 
16 PIN DIP 



NUMBER 

2606 0475 



IO| 



TRUTH TABLE 
(EACH LATCH) 



*N 


C N+1 


D 


CLK 


Q 


Q 


X 

H 
L 


L 
H 
H 


H 

L 


L 
H 




OTN 30 B-70 



GND PIN 12 
Vcc PIN 24 



18 



19 



23 



22 



21 



20 



1G 



2G 



DC40 



> 



O 




1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

11 
12 fc> 






> 



o 



10 



ii 



13 



14 



15 



i3 :> 

14 D- 16 - 



15 3 



17 



2606 0475 



102 



1741 1133 
4 LINE TO 16 LINE DECODER 
74154 (FOR REF ONLY) 
24 PIN DIP 



DC4N 




PTM 30 B~ 7 ' 



2606 0475 



mi aos. 



'S 



D 



INPUTS ^ 



21 



20 



*H>pt>7- 
— Or>7 



=— i>H> 



->jOy:. 




% 




103 



PIN DOS. 



OUTPUTS 



GROUND PIN 12 



1741 1133 
4 TO 16 LINE DECODER - DC4N 
74154 (FOR REF ONLY) 
24 PIN DIP 



m-. j; 



■BBS 



2606 0475 



104 



TABUS I . TMJTB TABU 



INPUTS 


OUTPUTS 


1G 


2G 


D 


C 


B 


A 





1 


2 


3 


4 


S 


6 


7 


8 


9 


10 


11 


■ 12 


13 


14 


13 


L 


i 


L 


1 


L 


I 


L 


H 


a 


H 


H 


u 


H 


B 


R 


B 


H 


B 


B 


B 


a 


B 


L 


L 


I 


L 


L 


a 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


8 


B 


B 


B 


B 


B 


L 


t 


L 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


a 


B 


B 


a 


B 


L 


L 


L 


L 


H 


B 


H 


H 


H 


L 


K 


H 


H 


R 


H 


R 


H 


a 


a 


B 


a 


B 


L 


L 


I 


H 


I 


L 


H 


U 


H 


H 


L 


U 


R 


H 


R 


H 


R 


a 


B 


B 


a 


B 


L 


L 


L 


H 


L 


H 


H 


H 


H 


H 


U 


L 


H 


a 


H 


H 


H 


a 


B 


B 


a 


B 


L 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


B 


B 


B 


a 


B 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


II 


H 


H 


L 


H 


II 


H 


H 


a 


H 


a 


B 


L 


L 


a 


L' 


L 


L 


H 


H 


H 


H 


H 


H 


U 


H 


L 


H 


H 


a 


B 


a 


B 


B 


L 


L 


H 


t 


L 


H 


H 


H 


H 


H 


H 


H 


H 


U 


H 


L 


R 


a 


H 


a 


a 


a 


L 


L 


H 


I 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


L 


R 


B 


R 


B 


a 


X. 


L 


H 


L 


H 


H 


H 


U 


H 


H 


H 


H 


H 


U 


H 


H 


H 


L 


B 


a 


a 


a 


L 


L 


H 


H 


L 


L 


H 


K 


H 


H 


H 


H 


R 


H 


H 


a 


H 


a 


L 


a 


a 


B 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


a 


H 


a 


B 


a 


L 


a 


B 


L 


L 


H 


K 


H 


L 


H 


U 


K 


H 


H 


H 


H 


H 


u 


H 


R 


a 


a 


a 


i 


B 


L 


L 


H 


H 


H 


M 


H 


H 


K 


U 


H 


H 


H 


H 


H 


R 


H 


B 


a 


a 


a 


L 


L 


H 


X 


X 


X 


X 


H 


H 


a 


H 


U 


H 


H 


H 


R 


R 


H 


B 


B 


a 


a 


B 


H 


L 


X 


X 


X 


X 


U 


H 


H 


E. 


H 


H 


U 


H 


H 


H 


H 


H 


B 


B 


a 


a 


H 


H 


X 


X 


X 


X 


H 


H 


H 


H 


H 


R 


H 


H 


R 


H 


R 


B 


B 


B 


B 


a 



B ■ high, t ■ low, X ■ lrtal«v*nc 



1741 1133 

4 LINE TO 16 LIKE DECODER • DC4N 

74154 (FOR REF ONLY) 

24 PIN DIP 




„ - ^ ' ■' • * 



NO. 



LOG,JC SYMBOL 



2.60 <S 0475 



E.ACH INPUT 
4..0/3.-75 




EACH OUTPUT 
| 10 12. 5/12. 5 

8 



PO 



105 



EST 



TABLE I - TRUTH TABLE 



1MUTS 


OUTPUTS 


C a 


* 


A 


S 


Vl 


L 


t 


L 


L 


L 


t 


£ 


H 


B 


L 


t • 


H 


I. 


H 


t -■ 


L 


H 


fa 


L 


H 


■ 


L 


L 


H 


L 


■ . 


L ' 


B 


L 


B 


■ 


H 


L 


& 


B 


I 


H 


a 


H 


B 



H-HIQH LEVELj L-LOW LEVEL 



^ 



1741 1323 
DUAL CARRY/ SAVE FULL ADDER FA24 

74H183 (FOR REF. ONLY) 

14 PIN DIP 




EACH INPUT 
4.0/3.75 



r &" » -*■ 



NUMBERS IN PARENTHESES 
APPLY TO THE OTHER HAlP 
OF THE DEVICE 



W 



FDn 



260g &ns 



PS 



106 



REV 




12.5/12.5 



12.5/12.5 



Vg, TERMINAL 14 



GROUND TERMINAL 7 

PINS 2 6 9 NO INTERNAL CONNECTIOKS 



1741 1323 
DUAL CARRY/SAVE FULL ADDER FA24 

74H183 (FOR REF. ONLY) 
14 PIN DIP 



PROPAGATION DELAY 
TPO + 17 NS 

TPO- 17 NS 



NO. 



2 so 6 c*7g 



PG 



JO? 



REV 



EACH ZKPUT 
i.35/1.25 F io 




12.5/12.5 



* 2 74H60 EXPANDERS 
MAT BE CONNECTED 



POSITIVE LOGIC: 
L - (A • S) + (C • D • E) + (F • G) + (H • J) + (K) 



S* 



^ 1741 1380 

2X2X2X3 AND-OR GATE T2HO 
V cc PIN 14 74H52 (FOR REF. ONLY) 

CROl-ND PU 7 14 PIN DIP 

PIN 6 NO INTERNAL CONNECTION 



W^P 




GHD PIN 8 
Vcc PIN 16 



A+B - C 



D+E+F+C - H 



Jtzno/ " 




TZU\ 





1741 1943 
TRIPLE 2 IN NOR, 4 IN NOR GATE 
9015 (FOR REF ONLY) 
16 PIN DIP 



(Tan) 



2<806 0475 






ioa 



TRUTH TABLE 



D E 


F 


G 


H 


L L 


L 


L 


H 


L L 


L 


H 


L 


L L 


U 


L 


L 


L L 


H 


H 


L 


L H 


L 


L 


L 


L H 


L 


H 


L 


L H 


H 


L 


L 


L H 


H 


H 


L 


H L 


L 


L 


L 


H L 


L 


H 


L 


H L 


H 


L 


L 


H L 


H 


H 


L 


H H 


L 


L 


L 


H H 


L 


H 


L 


H H 


H 


L 


L 


H H 


H 


H 


L 



OTN W 8- 7c 



INVERTING INPUT 



NON-INVERTING INPUT 



V - PIN 13 +15V 



NO CONNECTION PINf 6, 7, 8, 9 



2606 0475 



105 




OUTPUT 



1741 1968 
LINEAR OPERATIONAL AMPLIFIER A715 
NA 71 5C (FOR REF. ONLY) 
14 PIN DIP 






sc cosraoL input 



DC CONTROL 1HWT 



control £/ 
<4)| |(3) 



GND VCM PINS 5, 9 

OUTPUT BUFFER P\H 7 

V cc VCM PIMS 1,3 

OUTPUT BUFFER PIN (4- 



NO. 



2.GOQ> OAH5 



pg 
rEv" 



4.75J 



110 




OUTPUT 




oumrr 



1741 1976 
DUAL VOLTAGE CONTROLLER MULTIVIBRATOR VCBW 
KC 4024 (FOR REF. ONLY) 
14 PIN DIP 



DTN 30 B-70 

_-^ 



EACH INPUT 1/1 



14 



1L 



10 



11 



POSITIVE LOGIC 
C - A.B 

ABC 

L L L 
L H L 
H L L 
H H H 



V cc PINS 12 & 16 






^"*" 




LD020 ^y 






> 



1741 2024 

QUAD LINE DRIVER LDjfe 

SN21616 (FOR REF. ONLY) 

10. PIN DIP 



NO. 



GND 4 



JL 



L.D02* ^ain S. 



2606 OA-15 



P6 



HI 



REV 



EACH OUTPUT 
SPECIAL DRIVE 
CONDITIONS 



13 2.5/50ma .2V 



NUMSCN 

2fcOfe 04-15 




LOGIC 
SYMBOL 



112 



OS5.0 



.D10/DIO 
-DIO/OIO 



PIN CONNECTIONS 

1. SECONDARY OUTPUT 
2 COMMON 

^"V +5VDC 

5 PRIMARY OUTPUT 



PIN 1 



♦RISE TIME 



PIN 5 



(+.4V MAX) 

*RISE TIME 



ALL TIME 



PRIMARY CVn'UT 5.0 KHz 



*10ns MAXIMUM 



OSCILLATOR MOiWUC ;0S5.0) 
174). 5944 



B 




m>'* m *'K'* m * m 



mliUtm^Uimitimt*, 



NUMBER 

ZIqO(q 04-15 



2 



30 



o 1 5 o 4 o 



LOGIC 
SYMBOL 



13 



3 5 
OS4.5 

4 „ 1 



D10/D10 



PIN COKKECTIONS 

1 SECONDARY OUTPUT (NOT USED) 

2 COMMON 



& 



+5VDC 



5 PRIMARY OUTPUT 



PULSE WIDTH 
(35ns ± 5ns) 



LOGICAL 1 
(+2.4V MIN) 



PIN 5 




*FALL TIME 



PRIMARY OUTPUT 4.5 MHz 
*10ns MAXIMUM 



OSCILLATOh MODULE (OS4.5) 
1V41 5985 






.AL\. li-^ ^ - - M| . 



LOGIC 
SYMBOL 



15 q 


CE 

AO 
Al 
A2 
A3 

A4 


01 
02 
03 
04 
05 
06 
07 
08 


1 


10 


3 


11 


4 


n 


5 


13 


6 


14 




1 


9 







1745 1931 
HEXADECIMAL DISPLAY DECODER 



2(»ofa Q4--»S" 
6 



Z(oQ<o 04-15 



115 



DATA OUTPUTS 
EACH OUTPUT *6/10 



r~~o 



8 
(9) 



(7) 



6 

(6) 



(5) 



4 
(4) 



(3) 



(2) 



(1) 



OUTPUT BUFFER 



CHIP 
ENABLE 



liSL-o Hfi/ 



256 BITS (32 X 8) 
MEMORY CELLS 



1 OF 32 DECODER 



ADDRESS BUFFER 



(10) 



(11) 



(12) 



(13) 



(14) 



*MGH LEVEL LOAD 



ADDRESS INPUTS 
EACH INPUT 1/1 



j Notes: 1. Input/output terminal number is given in parentheses adjacent to 
■ the input/output. 



is 



input/outp 
2. Terminal 16 = V_„; tc.-train.il 8 = prouiul. 

1745 1931 
HEXADECIMAL DISPLAY 
DECODER 



L 



NUMBER 

2fe0fc OA-T5 



1 1 V 



6 



Kor the data output lines: 

Logic - Low Level («S + 0.4V) 

Logic 1 " High Level (open collector) 

X * Unprosrairaci! state of an electrically programmable 
device (PRO!!); logic 6tate for mask-programmable 
device (ROM). 

Table 1 specifies the coding pattern to be contained in the memory device. Each 
word address is given in decimal form. The corresponding binary representation 
for the address is determined in accordance with the above definition of input 
signal polarity. The desired data outputs are given in the same row as the word 
address. Data outputs utq on pins l k 2, 3, 4, 5, 6, 7, end 9 for outputs 0. 
•through 0g, respectively. 

Table 1. Coding Tattern 



Word 
No. 


Data Outputs 
WWsWs 


Word 
No. 


Data Outputs 
1 2 3 4 5°6 7 8 


00 


1 


1 


16 


xxxxxxxx 


01 


10 


1 


1 1 1 


1 


17 


a 


02 


1 





10 


1 


18 






03 








1 1 


1 


19 






04 


1 


1 


1 


1 


20 






05 


10 





10 


1 


21 






06 


110 


1 


22 






07 





1 


1 1 1 


1 


23 






08 








0.0 


1 


24 






09 





1 


1 


1 


25 






10 





1 





1 


26 






11 














27 






12 


1 1 





1 


1 


28 






13 








1 





29 






14 


1 1 








1 


30 


V 


15 


Oil 


1 





1 


31 


XXXXXXXX 



1745 1931 
HEXADECIMAL DISPLAY 
DECODER 



.V 1 ' * " 



-4 





8 


NUMBER 

ZCoOG 04-15 






PAGr 




«.. B 


a , I^Sl 






9 J^\ 




10 pJP| 






u ^f— 


6 




12 — w— 


5 




13 p>l 


4 




» — w — 


3 




rsi 


2 




lj Ip^I 


»— w— 


1 




1745 2087 






DIODE MODULE 









o 

I — 

o 
o 



o 

A O 



G //B 

> o 



o I' lo 

1/2H 1/ D l/C 



1/2H U 

cffb C 

O 



o 

o 



_r\. 



2606 0475 

PACC 



U8 



LOGIC 
SXMBOL 



13 


A 
B 
C 
D 


8 


7 


E 


2 


F 


11 






G 


6 


H 




1 13 10 8 7 2 11 6 



HEXADECIMAL DISPLAY MODULE 
' 1745 1949 
14 PIN DIP 



K^> 



mim iirinUi 






TROTH TABLE 



HEXADECIMAL DISPLAY MODULE 
1745 1949 



2606 0475 



119 









INPUT STATE 






DISPLAY 


A 


B 


C 


D E F 


G 


H 


c_l 


L 


L 


L 


L L L 


H 


H 


H 


L 


L 


H H H 


H 


H 


i 


L 


L 


H 


L L H 


L 


H 


•:*' 


L 


L 


L 


L H H 


L 


H 


>j 


H 


L 


L 


H H L 


L 


H 


i_j 


L 


H 


L 


L H L 


L 


H 


cr 


H 


H 


L 


L L L 


L 


H 


i 


L 


L 


L 


H H H 


H 


H 


""< 


L 


L 


L 


L L L 


L 


H 


i -• 


L 


L 


L 


11 11 L 


L 


11 


lit 


L 


L 


L 


H L L 


L 


H 


R 


L 


L 


L 


L L L 


L 


L 


ij 


L 


H 


H 


L L L 


H 


H 


r ~ 


L 


L 


L 


L L L 


11 


L 


"•'i 


L 


H 


H 


L L L 


L 


H 


•V 


L 


H 


H 


H L L 


L 


H 


I -- 



NO. 



260G 04-7S 



LOG»lC SYMBOL 



W 



EACH INPUT 
I.35/I.O 



GND PIN 7 
V cc PIN 14- 







TA0O 


1 




Q 




V. 


2 


C 




3 




Q 


4- 












II 


13 



120 



rev 



EACH OUTPUT 
15/7 



^ & 



TRIGGERING TRUTH TABLE 



INPUT 


OPERATION 


1 


2 


3 


4 




H 

L 
X 
L 
X 


H 

X 

L 
X 

L 


H 
H 

♦ 
f 
H 
H 


H 
H 

H 
H 

f 

♦ 


TRIGGER 
TRIGGER 
TRIG GER 
TRIGGER 
TRIGGER 
TRIGGER 



X= IRRELEVANT 

f = TRANSITION FROM LOW TO HIGH VOLTAGE LEVEL 
|= TRANSITION FROM HIGH TO LOW VOLTAGE LEVEL 
TRIGGELR= (T+2).3.4 



I9CI 7102 
MONOSTABLE MULTIVIBRATOR , RETRIGGERABLE TAOt 

9SOI (FOR REF. ONLY) 

14 PIN DIP 



DTN 30 B-70 



■J. - 1 H 



NO. 



2.G6G 047S 



EACH IMPUT 
1.35/1.0 



o 



^ 



II 



-f3t 



PG 



I2i 



REV 



EACH OUTPUT 
15/7 



ex 



Rx 
-AA/V— -tV, 



cc 



VCC PW 14 
GND PIN 7 



1. HO INTERNAL CONNECTION TO PINS 5,9,10,12. 

2. PINS 1 & 2 ARE NEGATIVE EDGE -TRIGGERED LOGIC INPUTS & WILL TRIGGER 
THE ONE SHOT WHEN EITHER OR BOTH GO TO LOGICAL WITH PINS 3 & 4 
AT LOGICAL 1. 

3. PINS 3 & 4 ARE POSITIVE EDGE -TRIGGERED INPUTS & WILL TRIGGER THE ONE 
SHOT WHEN THEY GO TO A LOGICAL 1 WITH EITHER PINS 1 OR 2 AT LOGICAL 
0. (SEE TRUTH TABLE.) 

4. EXTERNAL TIMING CAPACITOR MAY BE CONNECTED BETWEEN PIN 13 (POSITIVE) 
AND PIN 11 . 

5. TO OBTAIN VARIABLE PULSE WIDTH, CONNECT EXTERNAL VARIABLE RESISTOR 
BETWEEN PINS 13 6. 14. NO EXTERNAL CURRENT LIMITING IS NEEDED. 



1901 7102 
HONOSTABLE MULTIVIBRATOR, RETRIGGERABLE TAON 
9601 (FOR REF. ONLY) 
14 PIN DIP 



<5s 



PROPJICATION DELAY 
tpd + (A— 'Y) 18NS 
tpd - (A-*Y) 25NS 



Gl 



AO 



Al 



A2 



-H> 



EACH INPUT 
1.35/1 10 
A3 



G2 



A4 



A5 



12 



14 



GKD PIN 8 
VCC PIN 16 



TRUTH TABU 


INPUTS 


OUTPUTS 


G A 


Y 


H X 

L H 
L L 


Z 

H 
L 



H - HIGH LEVEL 

L - LOW LEVEL 

X - IRRELEVANT 

Z - HIGH IMPEDANCE STATE 



H> 



LOGIC SYMBOL 



4 



AO 
-Al 

-£~|a2 
10 



BTSO 
YO 



Jk; Gl Y3 — 



11 



13 



2606 0475 



PACK 



IZZ 



YO 



Yl 



Y2 



EACH OUTPUT 

70/18 
Y3 



Y4 



Y5 



LOGIC SYMBOL 



12- U 

14 

15 -CjG2 



BTS1 



Y<ii 



YS-i- 3 



1948 5051 
HEX BUFFER TRI STATE-BTSN 
8097 (FOR REF. ONLY) 
16 PIN DIP 



QTN JO -B-70 



^. H ' > «m 



PROPAGATION DELAY 
Tpo+ I6NS AT R l » 2SOjl 
Ti»o- I5NS 



m. 



2G0GO41S 



KiOTE: TPD+ IS DEPENDENT UPON THE. VALUE OR -ue 
PULL-UP RES.5TOR USED WITH AN OPE^L 
LECTOR OUTPUT. N CCL ~ 



EACH INPUT 1.35/1.25 



LOGIC EQUATION: a. * B . C 



SUD PIN 7 
VCC PIN 14 



T2HC()/»~ 



±Jt 2 MC^ 



12 



1 — V1L 

T2Mc jo- 



EACH OUTPUT I.7/I3.S 



B 



* 



24-70 1724 
QUAD 2 ItJPtT SAND OP^l COLLECTOR T2HC 

74 HOI (FOR REF. ONLY) 
14 PIN DIP 



L L H 

L H H 

H L H 

H H L 



NQ 



PROPAGATION DELAY 

Tpo+ I8NS AT RL=2eO-fl_ 

Tpd- ISNS 

NOTE..* TPD+ rS DEPENDENT UPON THE VALUE 
OF THE PULL-UP RESISTOR U3EP WITH AN OPEhU 
COLLECTOR OUTPUT 



TIHCO 



IpST 



12.4 



**EV 



EACH INPUT 1.55/1.25 



POSITIVE LOGIC: 
A * B 




EACH OUTPUT *|.7/|3.T 



*HIGH LEVEL LOAD 



n**V 



v cc PIN u 

GROUND PIN 7 



2470 1732 

HEX INVERTER, OPEN COLLECTOR TIHC 

74H05 (FOR REF. ONLY) 
14 PIN OIP 



L H 
H L 



NO 



2&0g PAIS 

REV ~ 



NO. 



Z&OG PAIS 



P6 



iZb 



REV 



GROUND PIN 7 




EACH OUTPUT a/« 



24 70 704-4 
QUAD MDTL LINE RECEIVERS LR/I4 

MC1489L (FOR REF. ONLY) 
14 PIN DIP 



L 



INPUT B IF LEFT FLOATING SETS UP THE FOLLOWING CONDITIONS FOR A 
AND C. 

THIS CIRCUIT SWITCHES OUTPUT STATES AT DIFFERED r:?UT VOLTAGES 
DEPENDING ON WHETHER THE It.Pirr VOLTACF. A IS INCREASING OR 
DECREASING. IF THE INPUT VOLTAGE A IS INCkCASINC . VI IE OUrrUT C 
DROPS LOW AT AN INPUT OF -2 VOLTS. IF THE INPUT VCLTAGE A IS 
DECREASING, T!L r . OUTPUT C COES HIGH AT AS INP.T OF +1 VOLT. 



J 




EACH OUTPUT 15/S 



2472 5 616 

8 BIT PARITY GENERATOR/CHECKER PG8N 
74180 (FOR REF. ONLY) 
14 PIN DIP 



NO. 



ICoCG C4-75 



po 



121 



REV 





iSZ^H^"" 1 



HZ. »#ur 




.INPUTS 


OUTPUT* 


I Of **• AT 

• THRU? 


evcnIooo 


s Is 

fvtsiooo 


IVtM 


H 


L 


H 1 L 


000 


H 


L 


L H 


(VtN 


L 


H 


1. I H 


000 


L 


fl 


H | L 


X 


H 


11 


It 1 It 


X 


I 


L 


H H 






*' I III III 



V cc PIN 14 
GROUND TIN 7 



2472 5616 
8 BIT PARITY CENEK.\T^:/Cli£CK2!l PQ&H 
7A180 (FOR REF. ONLY) 
14 PIW D«P 



EACH IHPUT 

(o/i) 1 



Vti - +5V PIN 1 
Vdd - GND PIN 3 
Vgg - -12V PIN 2 



27 



RRD 
SFD 

RRC 
HIR 

RI 

MR 
THRL 

TR1 

TR2 
TR3 
TR4 



32 



UARTO 



TR5 
TR6 

TR7 
TR8 
CRL 



PI 
SBS 



WLS2 
WLS1 



EPE 



rac 



2606 0475 



PAOt 



128 



V 



RR8 


5 


RR7 


6 


RR6 
RR5 


7 


R 


RR4 

RR3 
RR2 

RR1 
PE 


9 


10 


11 


12 


13 


FE 
OE 


14 


15 


DR 

THRE 
TRE 


19 


22 


24 




25 



EACH OUTPUT 
2.5/1 

(. 17/0.01 ) 2 




1 - A TTL DRIVER MAY NOT DRIVE ANY OTHER TTL 

LOADS IN ADDITION TO THE UART. 

2 - LOADING BY OUTPUT WHEN IN HIGH IMPEDANCE STATE 



2472 8909 
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER 
TR1602A (FOR REF ONLY) 
40 PIN DIP 



UART 



PTN JO 8-70 




OTN 30 8-70 



r 



PIN 

NUMBER 

i 

2 
3 
4 

5-12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



L 



NAME 

Vsg Power Supply 

V GG Power Supply 

V DO Power Supply 

Receiver Register 
Disconnect 

Receiver Holding 
Register Data 



Parity Error 



Framing Error 



Overrun Error 



Status Flags 
Disconnect 

Receiver Register 
Oock 

Data Received 
Reset 

Data Received 



Receiver Input 



Master Reset 



Transmitter 
Holding Register 
Empty 



PIN DEFINITIONS 
SYMBOL 

V GG -12 volts supply 

V D D 
RRD 

RR 8 - 
RRi 



NUMBER 

2606 0475 



PE 



FE 



OE 



SFD 



RRC 



DRR 



DR 



Rl 



MR 



TMRE 



FUNCTION 



PAGE 



128B 



REV. 



Ground 

A high level input voltage. V, H . applied to this line disconnects the RECEIVER 
HOLDING REGISTER outputs from the RRg-RR, data outputs (pins 5 12). 

The parallel contents of the RECEIVER HOLDING REGISTER appear on these 
lines if a low-level input voltage. V, L . is applied to RRD. For character formats of 
fewer than eight bits received characters are right-justified with RR 1 (pin 12) as 
the least significant bit and the truncated bits are forced to a low level output 
voltage, V QL . 

A high level output voltage, V OH . on this line indicates that the received parity 
does not compare to that programmed bv the EVEN PARITY ENABLE control 
line (pin 39). Th.s output is updated each time a character is transferred to the 
RECEIVER HOLDING REGISTER. PE lines from a number of arrays can be 
bussed together since an output disconnect capability is provided bv Status Flag 
Disconnect line (pin 16). 

A high-level output voltage, V OH , on this line indicates that the received character 
has no valid stop bit, ie.. the bit following the parity bit (if programmed) is not a 
high level voltage. This output is updated each time a character is transferred to 
the Receiver Holding Register, FE lines from a number of arrays can be bussed 
together since an output disconnect capability is provided by the Status Flag 
Disconnect line (pin 16). 

A high level output voltage, V QH . on this line indicates that the Data Received 
Flag (pin 19) was not reset before the next character was transferred to the 
Receiver Holding Register. OE lines fiom a number of arrays can be bussed 
together since an output disconnect capability is provided by the Status Flag 
Disconnect line (pin 16). 

A high-level input voltage. V, H , applied to this pin disconnects the PE. FE, OE. 
DR and THRE allowing them to be buss connected. 

The receiver clock frequency is sixteen (16) times the desired receiver shift rate. 



A low-level input voltage, V |L . applied to this line resets the DR line. 

A high-level output voltage, V OH . indicates that an entire character has been < 
received and transferred to the RECEIVER HOLDING REGISTER. 

Serial inputdata rece.ved on this line enters the RECEIVER REGISTER at a point 
determined by the character length, parity, and the number of stop bits. A high- 
level input voltage. V |H . must be present when data is not being received. 

Thii line is strobed to a high-level inpjt voltage, V (H . to clear the logic. It resets , 
the Transmitter end Reciiver Registers, the Receiver Holding Register, FE, OE, PE,, 
DRR and sets the serial output line to a high-level output voltage. V QH . I 

A high-level output Voltag*. V OH , on this line indicates the TRANSMITTER 
HOLDING REG131LR has ti anst erred iu contents to the 1 RANSMITTtR REG- 
ISTER and may be loaded with a new chaiecter. 



2472 8909 
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART 
TR1602A (FOR REF. ONLY) 



7/ 



DTN 30 8-70 



NUMBER 

2606 0475 



PAGE 



128C 



REV. 



23 



24 



25 



26-33 



34 



35 



36 



Transmitter 
Holding Register 
Load 



Transmitter 

Register 

Empty 

Transmitter 

Register 

Output 



Transmitter 
Register 
Data Inputs 



TRE 



TRO 



Control Register 
Load 



Parity 
Inhibit 



Stop Bittsl 
Select 



THRL A low-level input voltage. V (L , applied to this tine enters • character into the 

TRANSMITTER HOLDING REGISTER. A transition from a low-level input 
voltage, V,,, to a high level input voltage, V IH . transfers the character into the 
TRANSMITTER REGISTER if it is not in the process of transmitting a character. 
If a character is being transmitted, the transfer is delayed until its transmission is 
completed. Upon completion, the new character is automatically transferred simul- 
taneously with the initiation of the serial transmission of the new character. 

A high-level output voltage. V* OH , on this line indicates that the TRANSMITTER 
REGISTER has completed serial transmission of a full character including STOP 
bit's). It remains at this level until the start of transmission of the next character. 

The contents of the TR ANSM ITTE R REG ISTE R ISTART bit DATA bits, PARITY 
bit. and STOP bit), are serially shifted out on this line. When no data is being trans- 
mitted, this line will remain at a high-level output voltage, V QH . Start of trans- 
mission is defined as the transition of the START bit from a high-level output 
voltage. Vq h , to a low-level output voltage, V ol _. 

The character to be transmitted is loaded into the TRANSMITTER HOLDING 
REGISTER on these lines with the THRL Sfobe. If a character of less than 8 bits 
has been selected (by WLS 1 and WLS 2 ), the character is right justified to the least 
significant bit, RR1, and the excess bits are disregarded. A high-level input voltage. 
V| H , will cause a high-level output voltage, V QH , to be transmitted. 

A high-level input voltage, V, H ,on this line loads the CONTROL REGISTER with 
the control bits (WLS V WLS 2 . EPE. PI. SBS). This line may be strobed or hard 
wired to a high-level input voltage, V^. 

A high-level input voltage, V, H , on this line inhibits the parity generation and 
verification circuits and wilt clamp the PE output (pin 13) to Vql - '* P 8ritv •» 
inhibited the STOP bit(s) will immediately follow the last data bit on transmission. 

SBS This line selects the number of STOP bits to be transmitted after the PARITY bit. 

A high-level input voltage. V, H , on this line selects two STOP bits, and a low-4evel 
input voltage, V . selects a single STOr bit. Sctection of two STOP bits when 
programming a five (5) bit word generates 1.5 STOP bits from the TR1602A. 



TR,- 
TRo 



CRL 



PI 



37-38 



39 



40 



Word Length 
Select 



WLS 2 - 
WLS, 



Even Parity 
Enable 



Transmitter 
Register Clock 



EPE 



TRC 



These two lines select the character length {exclusive of parity) as follows: 
WLS 2 WLS, Word Length 

V,. 



IL 



IL 



IH 



IH 



IH 



IL 



5 bits 

6 bits 

7 bits 

8 bits 



This line determines whether even or odd PARITY is to be generated by the trans 
miner and checked by the receiver. A high-level input voltage. V |H . selects even 
PARITY and a low-level input voltage. Vj L . selects odd PARITY. 

The transmitter clock frequency is sixteen 116) times the desired transmitter shift 
rate. 



2472 8909 
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART 
TR1602A (FOR REF. ONLY) 



7* 



DTN 30 8-70 



NO. 



U35/I A — i 
1.35/1 .B 1 



1.35/1 
2.7/2 
I.35/J 

i.3£/i 
1.35/1 



D 10 



2.&QG Q4-1S 




13 



12 



Y 
Z 



PG 



/ZS> 



REV 




LOG,IC • 
SYMBOL 



LOGIC INPUTS 


INHIBITOR INPUTS 


OUTPUTS 


A 


B 


C 


D 


Y 


Z 


X 


X 


L 


X 


H 


H 


X 


X 


X 


L 


H 


H 


L 


X 


H 


H 


L 


H 


' X 


L 


H 


H 


L 


H 


H 


H 


H 


H 


H 


L 



X » HIGH OR LOW LEVEL, L « LOW LEVEL, H - HIGH LEVEL 

HIGH OUTPUT "LEVEL REPRESENTS OFF-STATE 
*LOW OUTPUT LEVEL REPRESENTS ON-STATE 



V cc + PIN 14 
V cc - PIN U 

GND PIN 7 



2475 2222 

DUAL DIFFERENTIAL LINE DRIVER DUO 
75110 (FOR REF. ONLY) 
14 PIN DIP 



7* 



A 
B 



EACH INPUT 
1.35/1.25 



IO 



GND PIN 7 
V cc PIN 14 

POSITIVE LOGIC 



A 


B 


Y 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 


L 



NO. 



2&OG C475 



raso 



V 



PG 



*30 



REvT 



TZSt 



T2.S2 



8 



EACH OUTPUT 
30/H 



12 


N 


13 


T2S3 




s 



AB=Y 



PROPAGATION DELAY 
TPD+ G.5 NiS 
Tpd- 7.0 MS 



^4 



2GOO I4©7 
2 IMPUT NIAND T25N 

7-4 S OO (FOR REF. ONLY) 

14 PIN DIP 



EACH INPUT 
1.35/1.25 



II 



A 


Y 


H 


L 


L 


H 



TISO 
^Tl&l 

->■ 



Tl^4 



D> 



TIS5 



(3RD PIN 7 
V cc P.N 14 

POSITIVE LOGIC: Y = A~ 



NO. 



2606 Q475 



pa 



/3I 



JB. 



EACH OUTPUT 
3o/l« 



10 



12 



PROPAGATION DELAY 
Tpd+ G.5NS 
Tpd- 7.0N5 



•a." ** 



2GOO 1495 
HEX INVERTER TISN 

74 S 0-4 (FOR REF. OflLY) 

14 PIN DIP 



T 



-J 



NO 



2&0& 047ST 



A 
B 
C 



13 




1 2 



T3S2. 



Y 



PG 



lt& 



TSSoJ P' 



EACH INPUT 
I.35/J.25 



EACH OUTPUT 
30/II 



iq. 



il 



T3SI 



SND PIN 7 
V cc PIN 14 

POSITIVE LOGIC Y=AbC 



A 


B 


C 


Y 


L 


L 


L 


H 


L 


L 


II 


II 


L 


H 


L 


H 


L 


H 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


L 


H 


H 


H 


H 


L 



PROPAGATION DELAY 
TpdH- 6.5NS 
TPD- 7.0NS 






2GOO I 503 
3 INPUT NAMD T3SN 

74SIO (FOR REF. ONLY) 

14- PJN DIP 



A 
B 

c 



JL2L 



EACH INPUT 
1.35/1.25 



±Q- 



XL 



6ND PIN 7 
Vcc PIN 14 

POSITIVE LOGIC 



A 


B 


C 


Y 


L 


L 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


X. 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 



Na 




12 



M 133 



T3AS2. 



T3ASO/" 



EACH OUTPUT 
30/M 



T3AS1 



ABC-Y 



PROPAGATION DEL-AY 

TPD+ 9.0NS 
Tpd- 9.SK1S 



2<2>CO I5H 
TRIPLE 3 INPUT AND T3AS 

74- SI I (FOR REF. ONLY) 
|4- PIN DIP 



"U^ 



NO. 



2<S>OG 047S 



3 



PC 



B4SO 



1*4 



REV 



EACH INPUT 
27/2.5 



10 



12 



13 



EACH OUTPUT 
75/3 3.5 



BA-SI 



GKID PIN 7 
V cc PIN 14 

POSITIVE LOGIC: Y- A BCD 



L 


t 


t 


L 


H 


L 


I 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 


L 


H 


L 


L 


H 


(. 


11 


L 


a 


II 


L 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


U 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


DUAL 4- 



PROPAGATION DELAY 
TPD-h 8.0WS 
TFD- 7.5NS 



^ 



2GOO 1529 

INPUT NAND BUFFER 

7-3-S 4-0 (FOR REF. ONLY) 
14 PIN DIP 



B4SN 



PROPAGATION DELAY FROM CLOCK 

tpd* :11.5ns 

t(xl-:l2.5ns 

2.7/2.5 4 



/. 35/1.25 



2.7/2.5 
4.0/3.75 - 
2.7/2.5 -£ 



1.35/1.25^ 



2.7/2.5 J1 



PRE 

DFSI 



cue 



4.0/375 -£• 



CLR 

T 



NO, 



/ 26Qg_g47g 




ns 



bet 



p 



EACH OUTPUT 

so/it 


TRUTH TABLE • 1 


INPUTS 


OUTPUTS 


PRfc'SET CU'AH C!.OC< D. 


. -g;.-„,'<M 


L H XX 

H L X X 
L L X X 
H H t H 

H H ♦ L 
H H L y. 


H L 
L H 
H* H* 
H L 
L. H. 



l> Hi""" 11 " 1 



■ !U ■> M l » * ' 



note: 
t« transition from low to high level. 

Q0= THE LEVEL OF Q BEFORE THE INDICATED INPUT CON- 
DITIONS WERE ESTABLISHED. 

TOGGLE: EACH OUTPUT CHANGES TO THF COMPLEMENT OF 
ITS PREVIOUS LEVEL ON EACH ACTIVETRANSITION 

* THiq rONFJGURATlON IS NONSTABLE; IT WILL WOT PER- 
™ST WHEN PR&SELT AND CLEAR INPUTS RETURN TO 
INACTIVE (.HIGH) LEVEL. 

2600 1537 
DUAL D EDGE TRIGGERED FF DF5N 

7 4S74- (FOR RKF. OttW) 

f CC rm,m * K p lN D»P - 



GNO PIN 7 
V r /. PIN 14 




NO. 



2.&0G. 04-75 



EACH INPUT 
1.35/1.25 



GND PIN S 
V cc PIN 16 



DC3S0 



Gl 
G2A 

G2B 
A 
E> 
C 



YOP 

Yl 

Y£b 

Y30- 
Y4 
Y5> 
Y6> 



Y7> 



/5 



14 



PG 



REV 



I3fc> 



13 



12 



II 



IO 



EACH OUTPUT 
SO/ 1 1 



INPUTS 






OUTPUTS 




ENABLE 


SELECT 




Gl 


G2* 


C B 


A 


VO Yl 


Y2 


Y? Y4 Y5 


Y6 Y7 


X 


H 


X X 


X 


H 


H 


H 


H H H 


H H 


L 


X 


X x 


X 


H 


H 


H 


H H H 


H H 


H 


L 


L L 


L 


L 


H 


H 


H H H 


H H 


H 


L 


L L 


H 


H 


L 


H 


H H H 


H H 


H 


L 


L H 


L 


M 


H 


L 


H H H 


H H 


H 


L 


L H 


H 


H 


H 


H 


L H H 


W H 


H 


L 


H L 


L 


H 


H 


H 


H L H 


H H 


H 


L 


H L 


H 


H 


H 


H 


H H L 


H H 


H 


L 


H H 


1. 


H 


H 


H 


H H H 


L H 


H 


L 


1 H H 


H 


H 


H 


H 


■ H H H 


H L 



X= IRRELEVANT 
*G2= G2A + G2B 



2GOO 1545 
3 TO © DECODER DC3S 

74 S I 3 3 (FOR REF. OKLY) 

IG PIN DIP 



6 



ENABLE) f~" 
INPUTS L^r 



>]- 



G2A-C 
(326-C 

v. 




V 




SELECT. 
INPUTS 1 






D>- 



> 



: 3~y—" 



e O—' s 




Jo Y2 



[ 3Zy-* 3 



, DATA 
^OUTPUTS 




>- — \ ye 

<> — I s S 



~ y> — Y7 



2600 1545 
3 TO S DECODER DC3S 

74 S 133 (FOR REF. OHLY) 

16 PIN DIP 



*W*f" 



■ss-^- 



<■»** 



MMMB*^**-** 



m 2&OG PAIS 



W 130 



REV 



PROPAGATION DELAY 
Tpd* I5NS AT R u »IIO-n- 
Tpp- 34NS 

NOTE: TPD-H <5 DEPENDENT UPOKJ THE VALUE OF THE 
PULL-UP RESISTOR USED WITH AN OPEN 
COLLECTOR OUTPUT 



Tl AO 




TlAt 



EACH IBPUT:l/l 



TlA2_ 




TIA3 




EACH OUTPUT 
*!.7/9 

AT VOL«C7V^ 
Iol = 40MA 



11 



T!A- 



10 



13 



T1A5 




12 



POSITIVE LOGIC: 



*HIGH LEVEL LOAD 



2 GOO IS€>9 
HEX KIONINVERTING, OPEN COLLECTOR, HIQH VOLTAGE TIAN 

74-17 (FOR REF. ONLY) 
H H 14. pi W ciP 



A B 

L L 



V„„ PIN 14 
CC 

GROUND PIN 7 



rm 



EACH INPUT 
l/l 



JR5T 



26Q6 Q47.3 



wr 



139 



REV 



'CC 



PIN 16 



GROUND PIN 8 




15/4-.5 



15/9 



LOG.IC <E>fMbOL 



2600 1677 
4 BIT BINARY FULL ADDER AF4N 
16 PIN DIP 

74263 (FOR REF. ONLY) 



NO. 



TRUTH TABLE 




2C?0&O47S' 



PG 



REV*" 



14-0 



Notes: 1. Input conditionsat A Q> B Q > A v » B, AMD C^are used to determine 
outputs S and S. , and the value ot internal carry C^. The 



values at C* 



A 2 , B 2 , 



A A . and B^, are then used to determine out- 
s' 3 



puts S , S^, and C, , 



2600 1677 
4 BIT BINARY FULL ADDER AF4N 
16 PIN DIP 
742 83 (FOR REF. ONLY) 



1^ 



PROPAG AXIOM DELAY 
TPD+ 365NS 
TPD- SONS 



NQ 



ZbCG 0475" 



PG 



*\ 



REV 




EACH INPUT l/l 



SPECIAL DRIVE 
CONDITIONS 




&0MA6 2.5SV/O 



LOGIC EQUATIONS: 
G « A-B«C»D+E-F 



V cc PIN 16 

GNB PIN 8 



2GOO 27GG 

DUAL LINE DRIVER LDE.KJ . 

8T23 (FOR REF. ONLY) 



IG PIH DIP 



f? 



HT«HM«MMM 




<5ND PIN 8 
V cc PIN 16 



TRUTH TABLE 



INPUTS 




AN 


BN-.&- R 


S 


FN 


H 


H X 


X 


L 


X 


X L 


H 


L 


l 


X X 


L 


H 


L 


X H 


X 


H 


X 


L X 


L 


H 


X 


L H 


X 


H 



S50 



X = IRRELEVANT 

* E> INPUTS AND LAST TWO LINES OF THE 

TRUTH TABLE ARE APPLICABLE TO RECEIVERS 
I AND 3 ONLY 

2. GOO 2.7 74- 
TRIPLE LINE RECEIVER LR-N 

8T2.4- (FOR REF. ONLY) 

IS PIN DIP 



PROPAGATION DELAY 
Tpo+ 22NS 
Tpo- 16.5 NS 



EACH INPUT 1/1 



11 
. 12 



TROTH TABLE 



C - A + 3 



A 


B 


C 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 



NCI 



2 606 0475 



f* 



14-3 



REV 



JTZNO/ C 



ii!V° 




10 



hT2N2 




13 



fT2N3 



BACK OUTPUT 
15/9 



i v cc IIN ,4 

I GROUND PIN 7 



2SOO 4-911 

QUXb 2 INPUT NOR GAIT T2NHI 

74.02 (FOR REF. ONLY) 

14 PIN DIP 



-«-*- 



*r*T 



ptaPMucnai DELAY 

tpi * 17HS 
cpd . 16.5NS 




EACH INPUT 
1/1 



A ♦ B + C - D 



GND PIN 7 
Vcc PIN 14 



(73N1 








\ 



2600 4929 
TRIPLE 3 INPUT NOR GATE (T3NN) 
7427 (FOR REF ONLY) 
14 PIN DIP 



2606 0475 



144 



EACH OUTPUT 
15/9 



A 


B 


C 


D 


L 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 



2.7/1.25 PRE 



±3 



(.35/f.a5 J — 
</<£> CK 
1.35/1.25 K 

5.4/2.5 CLR 
2.7/J.25 

1.35/1.25 
1.35/1.25 







A 




4 


PR 
J Q 

CK 

K Q 
CLR 


2 


9 ft C 




1 


3 








12 




l 






IO 












> /•' 




11 




. PR 
Q 

K Q. 
CLR 




<S 


8 


C 




5 










Y 







TRUTH TABLE 


INPUTS 


OUTPUTS 


PR CLR CKJ K 


a gl 


L H XXX 


H L 


H L XXX 


L H 


L L XXX 


H* H* 


H H * L L 


00 QO 


H H t H L 


H L 


H H t L H 


L H 


H H t H H 


TOGGLE 


H H H X X 


QO SO 



NO. 

26Q6 Q4 75 



Q 



Q 



14-5 



REV 



EACH OUTPUT 
30/I3.5 



L04IC S^M&OL 




NOTES.* , 

X= IRRELEVANT V= TRANSITION FROM HIGH TO LOW LEVEL 
QO»THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDIT- 
IONS W£R£ ESTABLISHED 
TOGGLE: EACH OUTPUT CHANGES TO THE COMPLEMENT OF 17: 
PREVIOUS LEVEL ON EACH ACTIVE TRANSITION (PULSE OF THE CLOCK 
HE THIS CONFIGURATION IS UNSTABLE : IT WILL NOT PERSIST WHEN 
PRt-.SET AND CLEAR INPUTS RETURN TO THEIR INACTIVE LEVEw 
260 1 2740 
DUAL J-K FLIP-FLOP FDTN 

74 H I OB (FOR REF. ONLY) 

14 PIN DIP 



otn so B-70 



-SST 




EACH 

OUTPUT 

30/11 



=ABCD+EF+GHI+dK 






PROPAGATION DELAY 
TpdH- 7.5 NS 
Tpd -7.5N5 



' !i 4;' 



2.601 2781 
4X3X2X2. AOI TSG4 

74-SG4 (FOR REF. ONLY) 

14- PIN DIP 



fM*- 



l o 5 o 4 o 



PIN CONNECTIONS 

1. SECONDARY OUTPUT (NOT USED) 

2. COMMON 

^•"V +5.VDC . 

5, PRIMARY OUTPUT 



586.2 i 0.6na 




12ne MAX m 



12ns MAX 



OUTi'UT WAVEFORM 




OSCILLATOR HODULE (051.7) 
2601 6147 




NO. 



EACH IWPUT l/l 



±1 



4 


DO 
Dl 
D2 
D3 
D4 
D5 
06 
D7 
A 


S 

T25I0 
Y 

w 

B C 




3 




2 


5 


1 




15 




14 


~> S 


13 




12 









11-10 9 



'ZGOG 0475 



P6 



REV 



IA-8 



EACH OUTPUT 7©/9 
* (I/.05) 



2601 6766 T251 
DATA SELECT/MULTIPLEXER WITH 3 STATE OUTPUTS 
74 251 (FOR REF. ONLY) 

l£ PIN DIP 

* REPRESENTS LOADING EY THE OUTPUT WHEN IN THE 
HIQH IMPEDANCE STATE. 






EACH 
^ . .OUTPU^f 

6 '**(f/.oty 







♦ REPRESENTS LOADING BY THE 
OUTPUT WHEN IN THE HIGH 
IMPEDANCE STATE. 



GND PIN S 
VCC PIN 16 



INPUTS 






OUTPUTS 


SELECT 


STROBE 


* ff 


C B 


A 


X X ; 


-X 


H 


Z Z 


L L 


L 


L 


DO DO 


L L 


H 


L 


Dl oT 


L H 


L 


L 


02 D? 


L H 


H 


L 


D3 D3" 


H L 


X, 


L 


04 13T 


H L 


11 


L 


D5 DT 


U H 


I 


L 


D6 DT 


H R 


H 


L 


D7 D? 



XT- IRRELEVANT 2 *HIGH IMPEDANCE} 
STATE (.OFF) 
2601 6766 T251 



DATA SELECT/MULTIPieXER WITH 3 STATE OUTPUTS 
74-251 (FOR REF. ONLY) 
IG PIN DIP 



<*-*- 



*m 



NO. 



260& 0475 



15 



P6 

SET 



J 50 



STROBE IG-*-<j^> 



EACH INPUT 
1.55/1.25 



10 



(I 



12 



J3 



2G 


1G 


ICO 


S4S0 


1C1 




1C2 


V* 


1C3 




2C0 




2CI 




2C2 


2Y 


2C3 




B 


A 



EACH OUTPUT 
30/11 



14 



DATA I < 



SELECT- 




\ A J4J>H>. 



>r^""; 



QND PIN 8 
V cc PIN 16 





TRUTH 


TABLE 




SELECT INPUTS 


DATA INPUTS 


STROBE 


OUTPUT 


A 


e> 


CO 


CI 


C2 


C3 


L G 


Y 


X 


X 


X 


X 


X 


X 


H 


L 


L 


L 


L 


X 


X 


X 


L 


L 


' L 


L 


H 


X 


X 


X 


L 


H 


H 


L 


X 


L 


X 


X 


L 


L 


H 


L 


X 


H 


X 


X 


L 


H 


L 


H 


X 


X 


L 


V 


L 


L 


L 


H 


X 


X 


H 


X 


L 


H 


H 


H 


X 


X 


X 


L 


L 


L 


H 


H 


X 


X 


X 


H 


L 


H 



X* IRRELEVANT 



203' 



DATA 2-< 



10 



<^On 






2601 93SS 
DATA SELECTOR, DUAL 4 BIT S4SN 

74- S I 53 (FOR REF. ONLY) 
|& f'lU DIP 



2C3 



STROBE 2G 




2601 9398 
DATA SELECTOR DUAL 4 BIT S4SN 
16 PIN DIP 
74SI53 (FOR REF. ONLY) 



W"*" 



ww>^ ••"■ 



■«^- 



flw^r 



IMP" 



PKOFACXnON DELAY 
tpd ♦ 8NS 
tpd - 7.5 NS 



EACH IHPOT 
2.7/2.5 



OHD PIN 7 
VCC PIN 14 



TTT.CD 



2606 0475 







2 


-s 


4 


SI40O 






5 




9 








10 


>> 


12 


51401 






13 





each output 

60/33 



2602 2889 
DUAL 4 INPUT NAND - S140 
74S140 (FOR REF ONLY) 
14 PIN DIP 



3 



PACE 



I si 



TRUTH 


Ti 


BL1 


: 


A 


B 


C 


D 


Y 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 


L 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 


L 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 


H 


H 


H 


H 


H 


L 



»"! ■ 



OTN 30 B-70 

■ , - q 



R3T 



2C»0£ 04-15 



A 
B 



i=3 




Pfl 



X4SO 



\S3 



wr 



5 




X4S 



EACH INPUT 
1.55/1.25 



10 




EACH OUTPUT 
30/ II 



X4S2 



A 



12 



13 




II 



X453 



GN.D PIN 7 
V cc PIN 14 

POSITIVE LOGIC Y=AB + 5a 



A 


B 


Y 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 



PROPAGATION DELAY 
Tpd + 12.5 N^ 
Tpd - |2.5 us 



2G02, 2S97 
QUAD EX OR X4SN 

74S©<S (FOR REK. ONLY) 

14 PIN DIP 






^•i&LffJ " - 



\i- 



'"." ' .i ' mr 



BACH INPUT 
1.35/1.25 



GND PIN 8 
VCC PIN 16 



H - HIGH LEVEL 
L - LOW LEVEL 
X .IRRELEVANT 



■a 



NUMBER 



2606 0475 



154 




EACH OUTPUT 
30/11 



TRUTH TABLE 
EACH DECODER/DEMULTIP LEXER 



INPUTS 


ouTPirs 


ENABLE 
G 


SELECT 


YO Yl Y2 Y3 


A 


B 


H 
L 
L 
L 

L 


X 

L 
L 
H 
H 


X 

L 
H 
L 
H 


h H H H 
L H H H 
H L H H 
H H L H 
H H H L 
i. 



2602 3283 

DUAL 2 LINE TO 4 LINE DECODER/DEMUX 

74S139 (FOR REF ONLY) 

16 PIN DIP 



SI 39 



OTN 30 8-70 



ENABLE 1G 



1A 



SELECT INPUTS 



IB 



EACH INPUT 
1.35/1.25 



SELECT INPUTS 

GND PIN 8 
VCC PIN 16 



2A 

2B 



NUHK1 



1 . ' V "T 



& 



•H> 






3=>^ 



*0 — 

-o- 



3> 



_> 



-3^ 



1YO 



lYt 



1Y2 



1Y3 



EACH OUTPUT 
30/11 



ENABLE 2G ~<£>" 



iilrJ 



> 



-Z> 



^>-H> 



O— 



-_> 



12 



11 



3^ 



10 



2Y0 



2YI 



2Y2 



-> 



2Y3 



* 260? 3283 
DUAL 2 LINE TO 4 LINE DECODER /DEMUX - S139 
74S139 (FOR REF ONLY) 
16 PIN DIP 



tss 



SO;g-7" 



W^T* 



ii ii'i 



— -^- 



-© 



V cc PIN 16 
GROUND PIN 8 



NQ 



ZC*OG 047S 



l.35/l.25-< 



\o 



14- 



ii 



SI 670 

!A 
IB 
2A 
>B 
3A 
3B 
4A 
48 
G 



# f-!5 



' Y 7 

2V— h 
4Y 



TO 



iSfa 



SET" 



_!i 



EACH OUTPUT 
30/11 



TRUTH TABLE 





INPUTS 




OUT- 
PUTS 


s 


G 


A 


B 


NY 


X 


H 


X 


X 


L 


L 


L 


L 


X 


I 


L 


I 


H 


X 


H 


H 


L 


X 


L 


I 


N 


L 


X 


H 


H 



X«iRRELEVANT 



2602 3291 

OUAD 2 INPUT MUX SI57 

16 PIN DIP 

74 SI 57 (FOR REF. ONLY) 




2602 3291 
QUAD 2 INPUT MUX SI57 
16 PIN DP 
74SI57 (FOR REF. OBUT) 



1 ' " M. f WtWM ' - ' 



*w«r 



ns-*- 



i . ii* H > i 



PROPAGATION DELAY 
t|Kl ♦ <A-»-Y) 19MS 
CiNl - (A-»-Y) 18MS 



EACH 

input 
1/1 



INPUTS 


OUTPUTS 


00 01 A 


Y 


H X X 
X H X 

L L H 
L L L 


Z 
Z 

L 
H 



2602 7292 
HEX INVERTER, TRI-STATE - TITS 
8096 (POR REF ONLY) 

16 PIN DIP 



2606 0475 



158 




EACH 
OUTPUT 
72/18 



H - HIGH LEVEL 
L - LOW LEVEL 
X - IRRELEVENT 
Z - HIGH IJffEDANCE 
STATE 



EACH IMPUT 
1.35/1.25 



PIN 3 - NO CONNECTION 
GND PIN 7 
VCC PIN 14 



TRUTH TABLE 




8 


S280O 
DO 

01 

02 SE 

03 

04 
05 

06 » 
07 

08 




9 




10 


5 


11 




12 




13 




I 


6 


2 




4 









OTN SO 8-TO 



NUMBER OF INPUTS 
DO THRU 08 THAT 
ARE HIGH 


OUTPUTS 


SE 


SO 


0, 2, 4, 6, 8 

1. 3, 5, 7, 9 


H 
L 


L 
H 



EACH OUTPUT 
30/11 



2602 7318 
9 BIT ODD/EVEN PARITY GENERATOt/CHECKJER - 8280 
74S280 (POR REF ONLY) 
14 PIN DIP 



"itf"* 1 



* ' l ''t '' l j^l|P^* <> i ' e " ' 



DO -i-{> 



D2 JLP. 



BACH INPUT 
1.35/1.25 



GND PIN 7 
VCC PIN 14 



2606 0475 



met 



IfeO 




2602 7318 
9 BIT ODD/EVEN PARITY GENERATOR/CHECKER - S280 
74S280 (FOR REF ONLY) 
14 PIN DIP 






PROPAGATION DELAY 
tpd ♦ 15iw 
tpd - 14.5n« 



EACH INPUT 
1.35/1.25 



A B - C 



GND PIN 7 
Vcc PIN 14 



T2AHO 



T2AHI 



9 
10 



TiAHa 



12 
13 



TE*H3 



11 



2602 7342 
QUAD 2 INPUT AND GATE (T2AM) 
74806 (FOR REF ON1Y) 
14 PIN DIP 



NUMH* 

2*06 0475 



:«w 



I (» I 



EACH OUTPUT 
30/13.5 



TROTH 
TABU 



A * 


C 


L X 
L H 
H L 
H H 


I 
L 
L 
H 



— I *» ' 



"*N" 



MMdMtJMIi 



' ■j. —* 1 






■t!k 



tpd * *.5 MS 

tyd - 7 NS 



EACH INPUT 
1.35/1.25 



2 






4 


T4SO 






5 




9 








10 




12 


TA-SI 






13 





> 



EACH OUTPUT 
30/11 



(2ND PIN 7 
TCC PIN 14 



A.B.C.D - E 



2602 7359 
DUAL 4 INPUT NAND - T4SN 
74S20 (FOR REF ONLY) 
14 PIN DIP 



>0 



2606 0475 



lb? 



TRUTH TABLE 



A B 


C 


D 


E 


L L 


L 


L 


H 


L L 


L 


H 


H 


L L 


H 


L 


H 


L L 


H 


H 


H 


L H 


L 


L 


H 


L H 


L 


H 


H 


L II 


H 


L 


11 


L H 


H 


H 


H 


H L 


L 


L 


H 


H L 


L 


H 


H 


H L 


H 


L 


H 


H L 


H 


H 


H 


H H 


L 


L 


H 


H H 


L 


H 


H 


H H 


H 


L 


H 


H H 


H 


H 


L 



OTN an 8-70 



PROPAGATION DELAY 
TPO+ 13 NS 
Tpo- 14.5 N5 



NO. 



2C&&&41S 



ife3 



•JRT 



EACH INPUT l.33/t.2Sfc 3 
_ « 



11 



12 



T8H0 




3G/I3.3 



POSITIVE LOGIC: 



A - B • C 



E«F*G«H-J 



2602 7367 
8 INPUT NAND GATE TQHN 

74H30 (FOR REF. ONLY) 

GROUND PIN 7 '* P,N D,P 

PINS 9, 10 & 13 NO INTERNAL CONNECTION 



V CC P1N U 



t 



*zm 



■I I,, ,1 . .1 ' A 'P * 



Na 



260 6 G415 



PO 



l<*4- 



RE\T 



^ its 




3.35/3.1 
2.7/2.5 
3.35/3. I 

1.35/1.25 



>24/9 



30/M 



IftEV B 



TERMINAL IDENTIFIER 



PE 

PO,PI/2,P3 

CEP 

CET 

CLK 

CLR 

Q0,QI,Q2*3 

TC 



PARALLEL ENABLE (ACTIVE LOW) INPUT 
PARALLEL INPUTS 
COUNT ENABLE PARALLEL INPUT 
COUNT ENABLE TRICKLE INPUT 
CLOCK (ACTIVE HIGH GOING EDGE)lNPUT 
MASTER RESET (ACTIVE LOW) INPUT 
PARALLEL OUTPUTS 
TERMINAL COUNT OUTPUT 



>0 



*\ 



GND PIN 6 
V cc PIN l£ 



2G02 7363 
4 B>IT BINARY COUNTER CR4S 

9 3SIG> (FOK RfcF. ONLY) 

IG PIN DIP 




2G02 7383 
4 BIT BINARY COUNTER CR4-S 

9 3 S I & (FOR KEF. ONLY) 

IG P/N D/P 



jiagi?f r' 



'^^I>i> 



S jy 



3\ 



HODE SELECT 



cm 


re 


CEP 


CET 


CLK 


PO 


PI 


P2 


P3 


QO Ql Q2 ,.jQ3 


t 


X 


X 


X 


X 


X 


X 


X 


X 


ILL " L 


H 


I 


X 


X 


♦ 


a 


b 


c 


d 


• bed 


li 


H 


L 


X 


X 


X 


X 


X 


X 


Ml** M/4 M/* W1 

fR> w WU HL Wt* 


H 


H 


X 


L 


X 


X 


X 


X 


X 


NC IfC WC Wi 


H 


H 


H 


H 


♦ 


X 


X 


X 


X 


COUNT 



Na 



2.0060475 



Kofe 



REV 



* NC - NO CHANGE 

H m HIGH LEVEL VOLTAGE; L - LOW LEVEL VOLTAGE; X - IRREIEVANT 
\ m TRANSITION FROM LOW TO HIGH LEVEL 



TRUTH TABLE 






COUNT 


OUTPUTS 


QO 


V 


0.2 


93 


TC 





L 


L 


L 


L 


L 


1 


H 


L 


L 


L 


L 


2 


L 


H 


L 


L 


L 


3 


H 


H 


L 


L 


L 


4 


L 


L 


H 


L 


L 


5 


H 


L 


H 


L 


L 


6 


L 


H 


H 


L 


L 


7 


H 


H 


H 


L 


L 


8 


L 


L 


L 


H 


L 


9 


H 


L 


L 


H 


L 


10 


1. 


11 


L 


H 


L 


11 


H 


H 


L 


H 


L 


12 


L 


L 


H 


H 


L 


13 


H 


L 


H 


H 


L 


14 


L 


H 


H 


H 


L 


15 


H 


H 


rl 


H 


H 



H - HIGH LEVEL VOLTAGE; L - LOW LEVEL VOLTAGE 
TC - CET. QO.Q1.Q2-Q3 



2602 73S3 
4- BIT BINARY COUNTER CR4S 

935IS (FOR REF. ONLY) 

16 PIN DIP 



■' .- — » 



2.7/4.4- 

1.35 / I - 
2.7/2.5- 
1.35/1 - 

2.7 /4.4- 
2.7 /4.4- 

1.35 /I - 



t§E 






i .;» F» 



SI 120 



CCLK 



CLR 



0*7 S 



W 



dL 



10 



EACH OUTPUT 
30/11. 



11 



2.7/2.5 l3 qCLK 
1.35/1 



a. 



PRE 

4 Q 

SI I2| 



K CLR° 



2.7/4.4- 



14 



J 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESEl CUJAR CLOCK 


J 


X 


Q 1 5 


L 


H 


X 


X 


X 


H L- 


H 


L 


X 


X 


X 


L H 


L 


L 


X 


X 


X 


H* H* 


H 


H 


* 


L 


L 


QO QO 


H 


H 


* 


H 


L 


H U 


H 


H 


♦ 


L 


H 


L H 


H 


H 


1 


H 


H 


TOGGLE 


H 


H 


H 


X 


X 


QO QO 



X 

1 

00 
TOGGLE 



IRRELEVANT 

TRASITION FROM HIGH TO LOW LEVEL. 

LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE 

ESTABLISHED. 

EACH OUTPUT CHANGES TO THE COMPLEMENT OF ITS PREVIOUS LEVEL 

ON EACH ACTIVE TRANSITION OF THE CLOCK. 

THIS CONFIGURATION !S NON STABLE IT WILL NOT PERSIST WHEN 

PRESET AND CLEAR INPUTS RETURN TO THEIR INACTIVE (HlGHJLEVEL 

2602 7417 
DUAL J-K NE6ATIVE EDGE TRIGGERED FLIP-FLOP SH2 
16 PIN DIP 
745112 (FOR REF. ONLY) 



V cc PIN 16 
GROUND PIN 8 



:'4&feft""' 



STROBE JO 



WU & 



DATA 
INPUTS 



Dl )» 



02 2 O- 



03 lO 



04 13 O 



DJ 14 o 



06 13 0- 



07 12 O 



DATA 
SELECT ^ 
(Binary) 



B 10 



C 9 



n o £>°-— * — ^>° — 



o— — j^o— * — P» 



2&06 0475 



168 



-o[j>— 05 X 




o* " 



POSITIVE LOGIC: 

W-Y-S»(ABC"D t-AfCD 1 +ABCD 2 + ABC"D 3 + ABCD 4 + ABCD 5 +lBCD 6 + 



»0 
^4 



2603 2623 
8 INPUT MULTIPLEXER - S6~W 
74151 (FOR REF ONLY") 
16 PIN DIP 



V cc PIN 16 
GROUND PIN B 



EACH INPUT 
1/1 



GND PIN 8 
VCC PIN 16 



260 6 0473 

MOB 



Jfc9 



L06IC SYMBOL 




EACH OUTPUT 
15/9 



INPUTS 


OUIPWS 


SlLECf 


STROBE 


C B A 


S 


Y W 


XXX 


H 


L H 


L L L 


L 


DO DO" 


L L H 


L 


Dl Dl 


L H L 


L 


D2 D2 


L H H 


L 


D3 D3 


H L L 


L 


D4 D4 


H L H 


L 


D5 05 


H H H 


L 


D6 D6 


H H H 


L 


D7 D7 



2603 2623 
fi INPUT MULTIPLEXER - S8-N 
74151 (FOR REF ONLY) 
16 PIN DIP 



■MkMHavMBa ■•■•■JJBqpi 



BTH 38 f 7° w .y i 



OT»4 30 8-70 
i y 1 1 ii i i p ■ n ■■ " ■' 



NO. 



clock: 



SERIAL 
INPUTS' 



'Z&O G 04-7 5- 

|pg no 



CLEM* 




FUNCTION TABLE 



LOG,lC SYMBOL 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


A B 


G^O Q( . . . Q7 


V. 


* 


K X. 


L L L 


w 


L 


* A 


QOa,Q»a.Q7 a 


H 


t 


H H 


H QIkQG* 


H 


♦ 


L X 


L QI*Q6r 


H 


♦ > L 


L Qlh QGh 



I 



EACH INPUTS 
l/l 



GMD PIN 7 
V cc PIN 14 



SRaoo a | 

^ Q( 

Q2 

Q3 
Q4 
Q5 
QG 
Q7 



13 



5 



CLK 



CLR 




_6. 

10 
M 

12 



EACH OUTPUT 
15/5 



13 



X IRRELEVANT 

f TRANSITION I FROM lOW _T0 HIGH LEVEL R Q7 RESPECTIVELY 

Sl^r™ :h T D«!aT E ED L S?L^ ^ATE ^PUT CONDITIONS 
WERE ESTABLISHED BE FORE THE 

Q On, QG>* -ThE LEV& ^ C i,i^r ^c -rue ri ncx- IMDfCATES^ 
MOST RECENT t TRANSITION OF THE. CLOCK, INL/K.A.fc- 

A ONE BIT SHIFT. 



2^q3 4643 
8 BIT SHIFT REGISTER, PARALLEL OUT SRfcO 

7-4 I G 4- (FOR REF. ONLY) 

14 PIN DIP 7» 



PE « PARALLEL ENABLE INPUT 
CU= CLOCK 
CI = CLOCK INHIBIT 
S=r SERIAL INPUT 



X 

t 
0""7 

Q0n,Q6n 



2/2 






1L 



10 



i/i i 



14 



-OPE 
CLK 
CI 
S 

PO 
PI 
P2 
P3 
P4 
P5 
P6 
P7 



SR8I1 





Na 26U& 0475 






PG ni 


1 


REV p 


* 





Q7 



Q7 



EACH OUTPUT 
JL »5/5 



FUNCTION TABLE 



INPUTS 


INTERNAL 
OUTPUTS 


OUTPUT 
Q7 


PE 


CtCCK 


clock T ^ L 


DfcRALLEL 

PO • * • P7 


QO Ql 


L 
H 
H 

H 
♦ 


X 

L 
L 
L 
H 
H 


L 
t 
t 

T 

H 


y 

X 

H 
L 
X 
X 


O- • • 7 
X 

X 
X 
X, 

X 

. — 


O 1 

QOcl-QJou 

H QOh 

L QO* 
QOou GMol- 

gocuQIol, 


7 

Q7a. 

OGn 
Q£* 

G7a. 
Q7a.| 



IRRELEVANT 

TRANSITION FROM LOW LEVEL TO HIGH LEVEL. 

THE LEVEL OF STEADY STATE INPUT AT INPUTS POTHRU Pi 

RESPECTIVELY. 

THE LEVELOF GO, 01 , Of? Q7, RESPECTIVELY, BEFORE THE 
INDICATED STEADY STATE INPUT CONDITIONS WERE ESTABLISHED. 
THE LEVEL OF QO OR QG » RESPECTIVELY, BEFORE THE MOST 
RECENT t TRANSITION OF THE CLOCK. 



2603 4850 
8 BIT SHIFT REGISTER PARALLEL LOAD 
16 PIN DIP 
74165 (FOR REF. ONLY) 



SR8I 



V CC RN ,6 
GROUND PIN 8 



m 



PROPAGATION DBLAY 
TP0+ I4NS 
Tpo- 13.5 MS 



EACH INPUT 

uas/i.25 





T22HO 





POSITIVE LOGIC 



NO. 



Vgg PIN 14 

GND PIN 7 



I 



g<£gS Q4T5 



PO 



ni 



^7" 



30/13.5 



30/13.5 



2603 759S 

DUAL 2X2 AND OR INVERT GATE T22H 

74-M5I (FOR REF. ONLY) 

14 PI Kl DIP 



L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 


L 


L 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


H 


L 


1 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


L 



NQ 



DATA S 



EACH INPUT 
1.35/1.25 



e 1 -^- 



2 6Q6 Q475 

H3 




EACH OUTFIT 

30/13.5 



OUTPUTS 



TRUTH TABU 



CONTROL 
INPUTS 


OUTPUTS 


B 


C 


Yl 


Y2 


Y3 


Y4 


L 


L 


Al 


A2 


A3 


AA 


L 


n 


Al 


A2 


A3 


A4 


H 


L 


H 


H 


H 


.1.. 


H 


H 


L 


L 


L. 



V„„ PIN 14 



CC 

GROUND PIN 7 

PINS 4 & 11 KO INTERNAL COrc.TCTION 



2603 7606 
4 BIT TRUE/ COMP/ ZERO/ONE ELEMENT TC4H 
74H87 (F0R REF. ONLY) 

14- PIN DIP 



propagation delay 

t(KJ + (RECEIVER) 40NS 
tpd - (RECEIVER) 34NS 
tpd ♦ (DISABLE) 20NS 
tpd - (DISABLE) 17NS 



RECEIVER 
INPUTS 
1.7/0.1 



DISABLE INPUT 
2/2 



RECEIVER 

INPUTS 

1.7/0.1 



DISABLE INPUT 
2/2 

OND 1'IN S 
VCC PIN 16 

H - HIGH LEVEL 
L - LOW LEVEL 
X - IRRELEVENT 



Al- 

A2- 
A3. 
Bl. 

A4- 

A5- 
A6. 
B2. 



*> 



^> 



*> 



H> 



> 



4> 



3 



T1BR0 



A4 C4 

AS 

A6 

B2 c6 



C5 



,2 

Or 

34 



O^ 

O^ 



o 



10 



z> 



T> 



t> 



L0G,IC SYMBOL 



T1BR1 
*1 CI 

A3 « 



Bl 



2606 0475 



H4- 



CI 

C2 
■ C3 

C4 

C5 
C6 



EACH OUTPUT 
15/9 



TRUTH TABLE 
(EACH ELEMENT) 



B 


*N 


s 


H 

L 
L 


X 

H 
L 


L 
L 
H 



~,10 



2604 2044 

HEX BUS RECEIVER «• TiBR 

8T37 (FOR REF ONLY) 

16 PIN DIP 



ss 



LOdlC 
SYMBOL 



EACH INPUT 
1.35/ 1.25 




2&OG OA1S 



PG 



H5 



«2v" 



EACH OUTPUT 
30/11 













FUNCTION 


TABLE 












INPUTS 






OUTPUTS 




CLEAR PE 


CLOCK 


■J 


R 


PO 


PI 


P2P3 


QO 


Ql 


C2 


03 


Q3 


L 


X 


X 


X 


X 


X 


X 


X 


X 


L 


L 


L 


L 


H 


H 


L 


f 


X 


X 


o 


1 


2 


3 


O 


1 


2 


3 


3 


H 


H 


L 


X 


X 


X 


X 


X 


X 


QOo, 


Olou 


02*. 


Q3«. 


03a. 


H 


H 


» 


L 


H 


X 


X 


X 


X 


00a. 


QO*. 


01 n 


Q2n 


^n 


H 


H 


t 


L 


L 


X 


X 


X 


X 


L 


QOn 


Oln 


Q2* 


Oln 


H 


H 


\ 


H 


H 


X 


X 


X 


X 


H 


GOn 


Qln 


Q2n 


Q2r> 


H 


H 


f 


H 


L 


X 


X 


X 


X 


Q0h 


QOn 


Qln 


02n 


Q2n 



X= IRRELEVANT 

t s TRANSITION FRCM LCW TO HIGH LEVEL. 
0,1 ,2,3 = LEVEL OF STEADY STATE INPUT AT PO.PI^OR P3 RESPECTIVELY. 
Q0 s Q| fc> Q2»,Q3«.- THELEVELOF 00,01,02^ Q3 RESPECTIVELY BEFORE THE 
INDICATED STEADY INPUT CONDITIONS WERE ESTABLISHED. 
QOn Qln Q2n . THE LEVEL OF Q0,QI,0R Q2 RESPECTIVELY BEFORE THE MOST 
RECENT TRANSITION OF THE CLOCK INPUT. 



2604 6011 
SHIFT REGISTER 4 BIT SR4S 
16 PIN DIP 
74SI95 (fog REK . 0NW ) 



V cc PIN 16 
GROUND PIN 8 



OTN 30 8-70 



u —* 



m0m*»*mfm)pmmm 




SERIAL 
I II PUTS 



H>^ 



G,NO PIN 8 
VCC PIN 16 



o 

y 



2G04 son 

SHIFT REGISTER^ BIT SR4S 

74 SI 95 (FOR REF. ONLY) 

|G PIN DIP 



m 



B 



5 



EACH INPUT 
1.35/1.25 



12 



13 



GND PIN 7 
V cc PIN 14 

POSITIVE LOGIC 



A 


B 


y 


L 


L 


X 


L 


H 


L 


H 


L 


L 


H 


H 


H 



2C>0£047S 



T2ASQ 



> 



BEv" 



m 




T2ASI 




s 



EACH OUTPUT 
30/ 1 1 



T2ASZ 




II 



T2AS3 



AB=Y 



PROPAGATION DELAY 
Tpd+ 9NS 
TPD- 9.5N5 



2<S04 G805 
QUAD 2. INPUT AND T2.AS 

74S08 (FOR REF. OMLY) 

14- PIN DIP 



KMl lllMI H II.W 



bf-r* 



PROPAGATION DELAY 
TPD+ SNS 
TPD- 9NS 



POSITIVE LOGIC 

Y= ABCDEFGHldKLM 
GKID PIN a 
V cc PIN IS 



NQ 



2&0& 0475 



P6 



H8 



REV 



A 


2 


5/32>a/° 




D 








-4 




L 


5 




t 


G» 




r 

.35/1-25 (5 

u 


7 


9 


10 




n 
I 


II 




12 




u 
K 


13 




14 




u 
M 


15 





Y 30/ll 






2G05 S887 
13 INPUT MAND S133 

74. SI 3 3 (FOR REF. ONLY) 

\<o PIM DIP' 



««-*■ 



5* 






^s-T 



1D 



D Q 



2D 



EACH INPUT 
1.35/1.25 

3D 



CIA 



12 



D Q 



cm 



4D 



CLOCK 



CLEJft 



13 



D^ 




D Q 



CLR 



10 



-i\a 



D Q 



CLR 



15 



IQ 



J IQ 



2Q 



-lQ 



2606 0038 

D-TYPE FLIP-FLOPS DR4S 

74S175 (FOR REF ONLY) 

16 PIN DIP 



3Q 



11 — 
3Q 



4Q 



J* 4Q 



NUMBER 26Q6 ^^ 



H9 



EACH OUTPUT 
30/11 



JWS. 



LOG.lt SYMBOL 



NUM "*2606 0475 



DR4SO 



EACH INPUT 
1.35/1.25 



12 



13 



ID 
2D 

3D 
4D 

cue 



CUl 



T 





FUNCTION TABLE 
(EACH FLIP -FLOP) 






IMP UTS 


OUTPUTS 


CLEAR 


CLOCK D 


Q Q + 


L 


X X 


L H 


H 


f 


H L 


H 


t L 


I 11 


H 


L X 


o o 



GND PIN 8 
VCC PIN 16 



1Q 
2Q 

3q 

3Q 
4Q 



180 



10 



EACH OUTPUT 
30/11 



11 



15 



14 



H - HIGH LEVEL (STEAD* STATE) 
L - LOW LEVEL (STEADY STATE) 
X - TRRELEVENT 

f - TRANSITION FROM LOW TO HIGH 

LEVEL 

Q - THE LEVEL OF Q BEFORE THE 
° INDICATED STEADY STATE INPUT 
CONDITIONS WERE ESTABLISHED 

' f - 175, LS175, & 3175 ONLY. 



PROPAGATION DELAY 
tpd ♦. 9NS 



2606 0475 



»8I 



13 



T22SI 



10 



O 



EACH INPUT 
1.35/1.25 



EACH OUTPUT 
30/11 






2606 0038 

D-TYPE FLIP-FLOP DR4S 

74S175 (FOR REF ONLY) 

16 PIN DIP 



.. U'ii" 



T22SO 





GND PIN 7 
VCC PIN 14 



(A.B) + (CD) - E 



NOTE: PINS 11 & 12 NOT FUNCTIONAL, MAKE NO 
EXTERNAL CONNECTIONS. 



TRUTH TABLE 



2606 4865 

DUAL 2X2 AOI - T22S 

74S51 (FOR REF ONLY) 

14 PIN DIP 



A B 


C 


D 


E 


L L 


L 


L 


H 


L L 


L 


H 


H 


L L 


H 


L 


H 


L L 


H 


H 


L 


L H 


L 


L 


H 


L H 


L 


H 


H 


L H 


H 


L 


H 


L H 


H 


H 


L 


H L 


L 


L 


H 


H L 


L 


H 


H 


H L 


H 


L 


H 


H L 


H 


H 


L 


H H 


L 


L 


L 


H H 


L 


H 


L 


H H 


H 


L 


L 


H H 


H 


H 


L 



OTN 30 B-70 



jm 



30 a-?" 



•wr> 



-w* 



IA 

IB 
1G 



EACH INPUT 
1/1 



2G 

2A 

•B 



11 



12 



OND PIN 7 
- VCC PIN 13 
+ VCC PIN 14 



TRUTH TABUS 



2606 0475 



182 



RBV 




1Y 



LROO 



EACH OUTPUT 
15/9 



-2Y 



DIFFERENTIAL INPUTS 
A - B 


STROBES 


OUTPUTS 
Y 


G 


S 


VIDfc « MV 


X 


X 


H 


-25 HV*VID<25 MV 


X 


L 


H 


I 


X 


H 


H 


H 


INDETERMINATE 


VID< 25 MV 


X 


L 


H 


L 


X 


H 


H 


H 


L 



X • IRRELEVANT 
H - HIGH LEVEL 
L - LOW LEVEL 



2606 4873 
DUAL LINE RECEIVER - LRDN 
75107A (FOR REF ONLY) 
14 PIN DTI" 



!X 



PROPAGATION DELAY 
tpd 1 12ni 



EACH INPUT 
2.7/2.5 



GND PIN 7 
VCC PIN 14 

POSITIVE LOGIC 

ATI - Y 
TRUTH TABLE 



A B 


Y 


L L 


H 


L H 


H 


H L 


H 


H H 


L 



2606 0*75 



WMW 



163 



BZSOy * 



a Y 



B2SI 



EACH OUTPUT 
45/33 



B2LS2 



B2S3 



1L 



2606 9765 
QUAD 2 INPUT NAND BUFFER B2SN 
74S37 (FOR REF ONLY) 
14 PIN DIP 




OTN 30 8-70 



QTW 3Q •-TO 









NUMBER 


ADDRESS ACCESS TIME 
tAA ± 55W3 






2606 0475 




"" 18* 


REV 

p 




10 


PR080 
A0 


D01 


I 












11 


Al 


D02 
D03 


2 




12 


A2 


3 




BACH INPUT 


13 


004 


4 


EACH OUTPUT 


1.35/.25 


14 


A3 
A4 


D05 
D06 


5 


*2/9 






6 










D07 
DOS 


7 










9 








CS 










■? 






GND PIN 8 








VOC PIN 16 


2607 6075 








32 x 8 PROM O.C. 


- PR08 






16 PIN DIP 






AN - ADDRESS INPUT 








CS - CHIP SELECT 








DON - DATA OUTPUT 








* HIGH LEVEL LOAD 








^ 

% 











PULL-UP 


TERMINATOR 




180 : 


630 • 


HIGH LEVEL DRIVE 


186.97 


74.78 


32.64 


LOW LEVEL LOAD 


18.45 


7.38 


17.56 



NUMBER 

2606 0475 



OTN 30 8-70 

=-T 



Rl 



R5 



R9 



R2 R6 



14 



Rll 



f—\AAA-*->AAA u 

12 



R3 



R7 



R4 R8 



RIO 



R12 



2606 0368 
RESISTOR MODULE 



11 

10 
9 



RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX OPERATING POWER 
DISSIPATION (70°C) 


Rl, R2, R3 
R4, Rll, R12 


270 OHMS ±21 


100 MW 


R5, R6, R7 
R8, R9, RIO 


180 OHMS ±2% 


200 MW 



J 85 



•Bi 



W. 30 S-7Q 



HIGH LEVEL DRIVE 40.00 
LOW LEVEL LOAD 1.00 



NUMBER 

2606 0475 







RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX. OPERATING POWER 
DISSIPATION (70°C) 


Rl THRU RI5 


6800 OHMS ±27. 


50 MW 



2606 0376 
RESISTOR MODULE 



PAGE 

l&fc 



HIGH LEVEL DRIVE 44.87 
LOW LEVEL LOAD 4.43 



NUMBER 

2606 0475 




RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX. OPERATING POWER 
DISSIPATION (70°C) 


RL THRU R13 


750 OHMS ±2% 


50 MW 



2606 0384 
RESISTOR MODULE 



»e>7 



DTK 30 8-70 



OTW 3Q «r?" 



HIGH LEVEL WIVE 44.87 
LOW LEVEL LOAD 4.43 







NUMBER 

2606 0475 



RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX OPERATING POWER 
DISSIPATION (70 Q C) 


Rl THRU R15 


750 OHMS ±2% 


50 MW 



2606 0392 
RESISTOR MODULE 



PAGE 
188 



OTN SO 8-70 



HIGH LEVEL DRIVE 44.87 
LOW LEVEL LOAD 4.43 



NUMMft 

2606 0475 







R14 

>AA/ V 9 



RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX. OPERATING POWER 
DISSIPATION 


Rl THRU RIO 


750 OHMS ±n 


50 MW 


Rll THRU R14 


120 OHMS ±21 


250 MW 



2606 0400 
RESISTOR MODULE 



I.-0* 



**v. 



Otx »..l"?o 



jH"» ■ » |i """ 



& 



HIGH LEVEL DRIVE 



LOW LEVEL LOAD 



* 



PULL-UP 



120 



280.44 



27.67 



590 



57.04 



5.63 



TERMINATOR 



191.79 



27.16 



4UMBER 

2606 0475 



190 



(NO 
CONNECTION) — 16 




R5 



R6 

•AAAr 



Rll 

-AAAr 



R12 

■AAAr 





RESISTANCE 
(OHMS) 


MAX OPERATING 
POWER DISSIPATION 
fMW) 


R1.R3.R5.R8, 
R10.R12.R14 


120 


50 


R2.R4.P.6.R7, 
R9.Rll.R13 


470 


200 



1737 0222 
RESISTOR MODULE 



12 



11 




OTN 30 6-70 



HIGH LEVEL DRIVE 



LOW LEVEL LOAD 



PULL-UP 



270 



126.64 



12.30 



870 



37.81 



.3.73 



TERMINATOR 



57.43 



11.91 



NUMBER 

2606 0475 



191 



Rl 
-AAAr 



R2 



7 (NO CONNECTION) 



R7 



R8 

■Wr 



R12 

■AAAr 



(NO CONNECTION) 16 

(NO CONNECTION) 15 

14 

R6 

—AAA/ 13 




RIO 



4 WV • * WV 



10 



R4 





RESISTANCE 
(OHMS) 


MAX OPERATING 
POWER DISSIPATION 
(MW) 


Rl THRU R6 


620 


250 


R7 THRU R12 


270 


50 



1737 0248 
RESISTOR MODULE 



JtN JO B-?o 



HIGH LEVEL DRIVE 



LOW LEVEL LOAD 



PULL-UP 



240 



140.22 



13.83 



560 



62.32 



6.15 



TERMINATE 



1.33 



13.03 



NUMBER 

2606 0475 



192 






RESISTANCE 
(OHMS) 


MAX OPERATING 
POWER DISSIPATIOI 


Rl,R4,R5,R8 
R9.R12.R13 & R16 


300 


110 


R2.R3.R6.R7 
RlO,Rll,R14 & R15 


240 


140 



1737 0289 
RESISTOR MODULE 



^ 



HIGH LEVEL OR IVE 



LOW LEVEL LOAD 



PULL-UP 



TERMINAL 



R2 
AAA — 



• AAA/ 

L-— AAA/ 



R2 
AAA- 



-a — vw 
I — vw 



R2 



-• — vw- 
I — vw- 



R2 
AAA- 



-• -WV 

I VW 



R2 
AAA- 



'S VW 

I VW 



R2 
AW- 

Rl 
-AAA- 

R2 



7 m VW- 

I vw 



8 



26.70 



14.36 



<> VW " I 

R2 I 
VW • 15 



it— AAA- n 

R2 I 

W\ • 14 



Rl 
it VW 1 

R2 I 
VW •- 



Rl 



AAA- 

Rl 



9 VW 1 

R2. I 
— VW •- 



2SQ6 0475 



16 



-AAA • 13 

Rl 



-VW 9—\2 

Rl 
-AAA- 

R2 
-AAA- 

Rl 
-AAA- 

R2 



10 



I.9J5 



RESISTOR 
NUMBER 


RESISTANCE 
25°C 


MAX. OPER. POWER 
DISSIPATION (70°C) 


Rl 


220 OHMS ± 5% 


I50MIV 


R2 


330 OHMS ± 5% 


150 MW 



2606 0418 
RESISTOR MODULE 



JS& 



JO B-7Q 



HIGH UVIt MtlVI - 22.43 
LOW IJEVIL LOAD - 2.22 



dUtpB 



8 



Rl 
-AAAr 



R2 



R3 



R4 

■aa/v- 



R5 
AW- 



RG 



R7 
- / VW 



R8 



RI5 
AAAr- 



RI4 
AAA/- 



RI3 
■AAAr 



RI2 
AA/V 



Rll 

AW 



RIO 
-AAAr 



R9 
AAAr 



NLIMSCH 

aG06 Q475 



194- 



16 



14 



12 



II 



10 



RESISTOR 
NUMBER 


RESISTANCE 

25° C 


MAX. OPER. POWER 
DISSIPATION (70*C) 


RITHRURI5 


1500 OHMS ±2% 


I50MW 



2606 0426 
RESISTOR MODULE 



OTN 30 8-70 



2606 04*75 



MM ■ 



33. 



I 5 4 

O o° O^ 



LOGIC SYMBOL 




PIN CONNECTIONS 

1 SECONDARY OUTPUT (NOT USED) 

2 COMMON 

H+5VDC 

5 PRIMARY OUTPUT 



LOGIC n 



PIN 5 




LOGIC "U 



12ns MAX 



FIG. 2 OUTPUT WAVEFORM 

260G 5011 
OSCILLATOR, CRYSTAL, 4.0 MHZ 



,. * ' ■— ■ 



■ |o. »r 7 ° . 



A* ADDRESS INPUT 

CS CHIP SELECT INPUT SEE NOTE I 

DI DATA INPUT 

DO DATA OUTPUT 

WE WRITE ENABLE INPUT 



NUMBER 

2606 0475 



I9G 





3 

8 









12 






WE 
AO 

Al 

A2 

A3 

A4 

A5 

A6 

A"7 

A8 

A9 


DI 
RW06O 

DO 
CS 






4 






5 






6 






7 






1 


fMITDHT 


EACH INPUT 








16 






15 






14 




GND PIN 10 


13 




V cc PIN 9 




Y 







NOTE i: 
IF THE CHIP SELECT INPUT IS HIGH. THE CHIP NEITHER 
READS OR WRITES. 

IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL EITHER 
READ OR WRITE DEPENDING ON THE WRITE ENABLE PIN 
WRITE ENABLE LOW ALLOWS THE CHIP TO WRITE. WRITE 
ENABLE HIGH ALLOWS THE CHIP TO READ. 

ADDRESS ACCESS TIME : 4-25 us 

2600 9522 
1024X1 RANDOM ACCESS MEMORY (RW^8j 

S» 16 PIN DIP 





OTN 30,8-70 




13 




NUMBER 

260G Q473 



197 



12 



1449 0247 
QUAD NPN TRANSISTOR MODULE (Q4N) 



otn ao a-7o 




NUMBER 

2606 0475 



EACH INPUT 
1/1 



GND PIN 8 
V cc PIN 16 




PAGE 



198 



REV. 



EACH OUTPUT 
15/9 



FUNCTION TABLE 



INPUTS 



CLEAR 



MODE 



L 
H 
H 
H 

H 

H 

H 

H 



S 1 S 



CLOCK 



X X 

X X 

H H 

L H 

L H 

H L 

H L 

L L 



X 
L 



SERIAL 



LEFT RIGHT 



X 
X 
X 
X 

X 

H 
L 
X 



X 
X 
X 

H 

L 
X 
X 
X 



PARALLEL 



P 0*L P 2 P 3 



OUTPUTS 



% *1 



Q 2 *3 



XXXX LLLL 

X X X X QOa Qla Q2a Q3a 

abed a b c d 

XXXX H Q0 n Ql n Q2 n 

XXXX L QO n Ql n Q2 n 

XXXX Ql n Q2 n Q3 n H 

X X X X Ql n Q2 n Q3 n . L 

XXXX Q0 Q Ql o Q2 o Q3 Q 



H m HIGH LEVEL (STEADY STATE) 

L = LOW LEVEL (STEADY STATE) 

X = IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS) 

t = TRANSITION FROM LOW TO HIGH LEVEL 

a,b,c,d = THE LEVEL OF STEADY STATE INPUT AT INPUTS 

A,B,C, OR D, RESPECTIVELY 
QO ,Q1 ,Q2 ,Q3 = THE LEVEL OF Q Q ,Q 1 > Q 2 OR Q 3> RESPECTIVELY, BEFORE THE 

INDICATED STEADY-STATE INPUT CONDITIONS WERE 

ESTABLISHED 
00 01 ,02 ,03 = THE LEVEL OF Q0,Q1,Q2,Q3, RESPECTIVELY, BEFORE THE MOST RECENT 
n ' n n n f TRANSITION OF THE CLOCK 



1948 5036 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N 
74194 (FOR REF ONLY) 
16 PIN DIP 



lO 



DTN 3<X 8-70 




NUMBER 

2606 0475 



PAGE 



199 



REV. 



>S«<*» 



r*w>E 

CONTROL 



° 12 H> 



TO 



b'-^>- 



SHIFT 
RIRIIT 
SERIAL 
INPUT 
(*) 



CLOCK 



CLEAR 



(3) 



PARALLEL INPUTS 

^ 



(O 



(5) 



L-OCK 



4>-kJJ-- , 



(15) 



H>-Oa 



rLR 
CK 



QO 



(14) 
Q» 




3(h) 






l^H 



(13) 



v 

PARALLEL OUTPUTS 



SHOT 

LEFT 

SERIAL 

"** iNfur 

(7) 



H> 



B-, 



L-OCK 



(12) 
Q3 



1948 5036 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N 
74194 (FOR REF ONLY) 
16 PIN DIP 



irt 



OTN 30 8-70 



DE V 



DIO DI1 DI2 DI3 

1(4) 1(7) 1(9) 1(12) 

^ lY IY IY lY 

Ml t> i I M M ' L 



NUMBER 

2606 0475 



**££<> 



> 






V 



PAGE 

too 



(6) 



(10) 



DO0 



DOl 
D02 



(13) 



.D03 



v VV V 

(2) T(5) [(11) Y(14) 



ifQGK ?YW9t, 



RO0 



ROl 



R02 



R03 



LOGIC DIAGRAM 



LOGIC FUNCTION 



DE 


RE 


DI(n) 


DO(n) 


R0(n) 








X 


Z 


DO(n) 





1 


X 


z 


Z 


1 


1 


1 


1 


Z 


1 


1 








Z 


1 





1 


I 


1 


1 















DON'T CARE 

HIGH IMPEDANCE STATE 

1XW 

HIGH 




LOADING RULES 





INPUT 
(LOAD ENABLED) 


OUTPUT 
(DRIVE) 


DISABLED 
(LOAD) 


DI(n) 


.83/. 13 


N/A 


.83/. 13 


DO(n) 


3. 33/. 13 


150/27.0 


3. 33/. 13 


RO(n) 


N/A 


30*/11.25 


3.33/. 13 


DE.RE 


.83/. 13 


N/A 


N/A 



*1.5/-AVAILABLE AT VOH - 3.5V 

1^59 5768 
TRI-STATE QUAD BUS RECEIVER (NON- INVERTING) BDBD 
8T28 (FOR REF ONLY) 
16 PIN DIP 



OTN 30 B-70 



•**y 



PROPAGATION DELAY 



4 PD 



+ 7.5 NS 



EACH INPUT 
1.35/1.25 



A + B - C 
TRUTH TABLE 



A 


B 


C 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 



Vcc - PIN 14 
GND . PIN 7 



NUMBER 

2606 0475 



MtOE 

2LOI 




T2NS0 



T2NS1 




EACH OUTPUT 
30/11 



12 



T2NS2 



T2NS3 



10 




13 




2602 7334 

QUAD 2 INPUT NOR GATE - T2NS 

74S02 (FOR REF. ONLY) 

14 PIN DIP 



&1 



30 »-'< 



NO. 



EACH INPUT 

1.35/1.25 




2606 0475 



zoz 



REV 



EACH OUTPUT 

105/11 
"(2/0.1) 



*REPRESF-NTS LOADING EY THE OUTPUT WHEN IW THE 
HIGH IMPEDANCE STATE. 

2602 9652 

DATA SELECT/MULTIPLEXER TRI-STATE-S251 

74S251 (FOR REF. ONLY) 

16 PIN DIP 



«fc 




■«M«aMjjft«4M»ftL-. 



PROPAGATION DELAY 



'P0 



'PD 



♦ 17 NS 



- 21 NS 



EACH INPUT 
1/1 



A + B - C 
TRUTH TABLE 



A 


B 


C 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


H 


L 



Vcc - PIN 14 
GND . PIN 7 



NUMBER 

2606 0475 



PAGE 

204 




B2N0 



B2N1 




EACH OUTPUT 
15/9 



B2N2 



10 




12 



B2N3 



13 




2603 2607 
QUAD 2 INPUT NOR GATE - B2NN 
7428 (FOR REF. ONLY) 
14 PIN DIP 



OTN SO 8-70 



HIGH LEVEL DRIVE 44.51 
LOW LEVEL LOAD 9.23 



Rl 

AAAr 



R2 

-vw- 



R3 

■A/W- 



R4 

■A/W 



R5 

■AAA^- 



R6 

-A/W 



R7 

-wv- 



R13 

-AAAr 



R12 



Rll 

■AAA/- 



R10 
■AAAr 



R9 
■AAA/- 



R8 
-A/W 



NUMBCR 

2606 0475 



-14 



.13 



.12 



.11 



.10 



RESISTOR 
NO. 


RESISTANCE 
25 8 C 


MAX. OPERATING POWER 
DISSIPATION (70°C) 


Rl THRU R13 


360 OHMS +21 


125MH 



2606 0442 
RESISTOR MODULE 



"^"V 



«MHM«I 



aos 



OTN J»p 8-70 



*\ 



Rl 



R2 

A<W 



R3 

■AAA" 



R4 

-AA/V- 



R5 



-*wv- 



R6 
AA/V- 



R7 
■A/W 



R8 
■AAAr 



4UMBCR 

2606 0475 



16 



15 



14 



13 



12 



11 



10 



PACK 

20fc 



RESISTOR 
NO. 


RESISTANCE 
(25°C) 


MAX. OPERATING POWER 
DISSIPATION (70°C) 


Rl THRU R8 


36 OHMS +2% 


250 MW 



2606 0459 
RESISTOR MODULE 



MUMS** 

2606 0475 



#ao> 
207 




GND 

v cc* 

V GC- 



PIN 2 
PIN 11 

PIN 6 



+12VDC 
-12VDC 



BALANCE PIN 7 

BALANCE/STROBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK. IF 
PIN 3 IS POSITIVE IN RELATION TO PIN 4 THE OUTPUT ON PIN 
9 IS A ONE. IF PIN 3 IS NEGATIVE IN RELATION TO PIN 4 
THE OUTPUT ON PIN 9 IS A ZERO 



2848 6934 

VOLTAGE COMPARATOR (B311) 

LM311 (FOR REF. ONLY) 

14 PIN DIP 



OTN 30 8-70 



•» I — * V 



.am n 



LOGIC SYMBOL 



r 



1/35/1.25 



< 



11 



10 



14 



13 



^. 



32S0 



15 



2.7/2.5 



I 



JL 



^ 



H = HIGH LEVEL VOLTAGE 
L « LOW LEVEL VOLTAGE 
X « IRRELEVANT 

2602 4937 
QUAD 2 INPUT MUX, S2SN 
74Sl r >8 (FOR REF ONLY) 
16 PIN DIP 



NUMBER 

2606 0475 



PAGE 

Z08 



30/11 





TRUTH TABLE 








CONDITION 


STROBE 


SELECT 


INPUTS 


OUTPUT 


G 


S 


nA 


nB 


nY 


1 


H 


X 


X 


X 


H 


2 


L 


H 


X 


L 


H 


3 


L 


H 


X 


H 


L 


4 


L 


L 


L 


X 


H 


5 


L 


L 


H 


X 


L 



DTN 30 6-70 




GT*» 30 »"70 



•«-^" 






LOGIC FUNCTION 




DE 


RE 


Dl(n) 


DO(n) 


RO(n) 








X 


Z 


DO(n) 





1 


X 


Z 


Z 


1 


1 


1 





z 


1 


1 





1 


z 


1 





1 





I 


1 








1 






X = DON'T CARE 

Z = HIGH IMPEDANCE STATE 

= LOW 

1 = HIGH 



GND PIN 8 
V cc PIN 16 







LOADING RULES 






INPUT 
(LOAD ENABLED) 


OUTPUT 
(DRIVE) 


DISABLED 
(LOAD) 


Dl(n) 


.83/. 13 


N/A 


.83/. 13 


DO(n) 


3. 33/. 13 


150/27 


3.33/. 13 


RO(n) 


N/A 


30*/11.25 


3. 33/. 13 


DE,RE 


.83/. 13 


N/A 


N/A 



*1.5/-UNIT LOAD DRIVE CAPABILITY AVAILABLE AT 3.5V. VOH. 



1270 8699 
TRI-STATE QUAD BUS RECEIVER (INVERTING) BRQN 
8T26A (FOR REF ONLY) 
16 PIN DIP 



12L 



OTN 30 8-70 



